COVID-19 Pandemic: Case Studies, 
Commentaries, and Opinions [COVID] 


Volume 2021 Issue 03 Research LO 


Rasa === — — — Infotext 


qPCR is not PCR Just as a Straightjacket is not a Jacket- 
the Truth Revealed by SARS-CoV-2 False-Positive Test 


Results 


Sin Hang Lee* 
Milford Molecular Diagnostics Laboratory, 2044 Bridgeport Avenue, Milford, CT 06460, USA 
Received: May 24, 2021; Accepted: June 01, 2021; Published: June 09, 2021 


R-Infotext Citation: SH Lee (2021) qPCR is not PCR Just as a Straightjacket is not a Jacket-the Truth Revealed by SARS-CoV-2 False- 
Positive Test Results. COVID-19 Pandemic: Case Studies & Opinions 02 (03): 230—278. 





RI-qPCR for molecular detection of SARS-CoV-2 in human respiratory tract specimens is inherently flawed. It is a fuorophore-labeled 
probe technology based on ssDNA hybridization, using PCR as a tool to determine if the intended molecular hybridization has indeed 
taken place by measuring the momentum of PCR-dependent probe degradation, which is expressed as Ct value, a point number selected 
from the curve of fluorescence signal accumulation during PCR cycling. The technology dictates that the nucleotide sequences of the 
two PCR primers and the probe must be fully matched with the sequences of their corresponding partners on the target DNA template. 
However, identification of three conserved regions within a short region of the virus genome, typically «100 bases, may not always be 
possible. In theory all PCR primers and probes may fail to detect the common mutants of SARS-CoV-2 when high stringency PCR 
conditions are used. Lowering the PCR stringency may lead to amplification of nontarget DNA and favors nonspecific hybridization, 
resulting in false positives. Routine sequencing of a 300—400 bp cDNA PCR amplicon is a method for definitive detection of SARS- 
CoV-2. For primer design, it is easy to locate two 21-base sequences, which are conserved and flank an intended template of 300 to 
400 bases in length for DNA sequencing. Emerging virus variants with interprimer nucleotide changes, deletions or insertions do not 
escape sequencing detection. Single nucleotide mutations at the primer-binding sites usually do not cause failure of PCR amplification 
of an intended template. PCR is a tool invented to provide templates for DNA sequencing analysis. The fluorescence signal generated 


in RI-qPCR is not a reliable surrogate marker for the DNA sequence of a target template. 
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Introduction asymptomatic COVID-19 cases are important for proper 


patient care and for making appropriate public health 
Since late 2019, the COVID-19 crisis has led to a dramatic 


loss of human lives and presents an unprecedented 





policies. In general, commercial tests based on reverse 
transcription-quantitative polymerase chain reaction, or 
RI-qPCR, have been used for laboratory diagnosis. This 
technology is often referred to as the "gold standard" 
diagnostic method and mislabeled as “RI-PCR” [2]. 
However, RI-qPCR tests for SARS-CoV-2, the causative 
agent of COVID-19, have been found to generate both 


false-positive and false-negative test results [3—5]. 


challenge to public health and socio-economic status 
worldwide. According to Real Time World Statistics, as of 
May 16, 2021, there were >163 million cumulative human 
cases with over 3.3 million deaths due to COVID-19 since 
the start of the crisis [1]. It has been recognized from the 
very beginning of the crisis that accurate diagnosis as well 


as identification and management of symptomatic and 
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False-negative  RI-qPCR test results were more 
apparent among a large number of seriously ill COVID-19 
patients admitted to hospitals. For example, in the month 
from January 6 to February 6, 2020, 308 of 413 (75%) 
patients admitted to a Wuhan teaching hospital in China 
who tested negative for SARS-CoV-2 by an RI-qPCR 
assay were found to have chest CT findings considered 
diagnostic of COVID-19 pneumonia [6]. According to 
Bayes’ theorem, the positive or negative predictive value 
of an imperfect test depends on the prevalence of the 
condition in the population being tested and the sensitivity 
of the test. Among a patient population with a 5096 
pretest probability of COVID-19 infection, the post-test 
probability of infection with a negative test result based 
on using a laboratory test with 70% sensitivity would be 
2396 [7]. During the first wave of the outbreak, the pretest 
probability of COVID-19 infection among the serious 
patients referred to the major teaching hospital in Wuhan 
might well have exceeded 5096 while these patients were 
being tested by an RI-qPCR with sensitivity below 
7096. It is well known that the sensitivity of RI-qPCR 
assays varies widely, and may drop to 0—5096 when the 
target RNA is lowered to 5—50 copies per reaction [8]. 
A combination of high COVID-19 prevalence among 
admitted patients and low RI-qPCR test sensitivity is 
bound to generate a large number of false-negative test 


results in a hospital setting. 


While false-negative results of an imperfect test were 
the major concern at the hospitals admitting severe 
COVID-19 patients, false-positive test results became 
more evident if the imperfect tests were used to screen a 
population with low COVID-19 prevalence. For example, 
when two different nucleic acid assays were used to re-test 
52 first-time SARS-CoV-2-positive samples selected from 
a pool of tests in a general population with low infection 
prevalence, SARS-CoV-2 RNA was found in only 29 
samples on the second test, suggesting true SARS- 
CoV-2 infection in only 5696 of these positive cases [9]. 
However, it is hard to establish whether the initial positive 
tests, or the negative results after retesting were the true 
outcome. Minimization of false-positive SARS-CoV-2 
RNA test results is imperative for reducing unnecessary 
anxiety among the population, and to prevent shutting 
down schools and workplaces unnecessarily as businesses 


try to resume normal operations in the community. 
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Mass screening of the general population for SARS- 
CoV-2 infection with an imperfect RI-qPCR test may 
have undesirable impacts on peoples lives. For one notable 
example, in 2020 seventy-seven (77) football players in 
the USA were found to be positive for SARS-CoV-2 and 
barred from playing. However, re-testing confirmed that 
the results of the first tests were all false positives [10]. 
Similar cases have been reported in Europe involving 


professional soccer players. 


The US Food and Drug Administration (FDA) has 
officially alerted clinical laboratory staff and health care 
providers of an increased risk of false-positive results with 


some of these commercial test kits granted Emergency 


Use Authorization (EUA) [11, 12]. 


After the FDA issued an alert that the Roche 
Molecular Systems, Inc. Cobas SARS-CoV-2 test kits 
may generate false positive results, Roche admitted that 
abnormal PCR cycling in the reaction tubes may produce 
erroneous results. It is thought to only occur sporadically 
and may be caused by multiple factors happening at 
the same time, such as hardware positioning, volume 
movement, abnormal PCR amplification curves and 


curve interpretation [13]. 


On December 14, 2020 the WHO issued an official 
document, which stated “WHO has received user 
feedback on an elevated risk for false SARS-CoV-2 
results when testing specimens using RI-PCR reagents 
on open systems.” The WHO further stated “In some 
circumstances, the distinction between background 
noise and actual presence of the target virus is difficult 
to ascertain” and advised that “the cut-off should be 
manually adjusted to ensure that specimens with high Ct 
values are not incorrectly assigned SARS-CoV-2 detected 
due to background noise.” [14] 


A subsequent document titled “Genomic sequencing 
of SARS-CoV-2: a guide to implementation for maximum 
impact on public health. Geneva: World Health 
Organization”, published on January 8th, 2021, further 
advised that “SARS-CoV-2 gene sequencing can be used 
in many different areas, including improved diagnostics, 
development of countermeasures, and investigation of 


disease epidemiology.” [15] 


In view of the concerns raised by the social media, 


the FDA and the WHO about the reliabilities of the 
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RI-qPCR tests currently being used for the presumptive 
detection of SARS-CoV-2 in clinical specimens, it is 
expected that the public asks for clearance with respect 
to the science behind the RI-qPCR technology and 
whether it is suitable as a tool for diagnostics of SARS- 
CoV-2 infections. Open  evidence-based scientific 
discussion without censorship should be encouraged to 


address these questions. 


However, in a recent Editorial Commentary by 
Bustin et al [16] the voices criticizing the RI-qPCR assay 
as a suitable tool for the molecular diagnosis of SARS- 
CoV-2 infections were dismissed as “misinformation, 
outright lies, tendentious reporting and circulation of 
malicious alternative facts" without supportive data for 
such accusations. Using the commentary as reference, 
Bustin was quoted in a Diagnostics Network interview 
as saying that "PCR tests can distinguish the original 
virus from the variant even if they differ by only a single 
nucleotide change (e.g., variant B.1.1.7 N501Y, which 
has a nucleotide change of A to T within the sequence 
coding for the spike protein) [17]". Nevertheless, Bustin 
did not present any scientific evidence for these claims in 


his commentary [16], neither in his interview [17]. 


Bustins unscientific prerogatives should not 
stand unchallenged. To balance his biased Editorial 
Commentary [16] and to inform people who are not 
well-educated in molecular sciences, this paper presents 
experimental data and evidence-based arguments to 
support the WHOS position and those who have raised 
concerns about relying on RI-qPCR assays for the 
definitive detection of SARS-CoV-2 [18]. It is well known 
that a distinction between background noise and actual 
presence of the target virus is sometimes very difficult 
to ascertain by the RI-qPCR assay alone [14]. Routine 
partial SARS-CoV-2 gene sequencing should be used to 
improve diagnostic accuracy, as the WHO advised [15]. 


Materials and Methods 





Materials 


The residues of 30 nasopharyngeal swab samples, each in 
1-2 mL of VIM, certified to be positive for SARS-CoV-2 
N gene RNA by RI-qPCR methods, were purchased 


from Boca Biolistics Reference Laboratory, Pompano 
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Beach, FL, a commercial reference laboratory endorsed 
by the FDA as a supplier of clinical samples positive for 
SARS-CoV-2 by RI-qPCR assays granted Emergency 
Use Authorization. These samples were collected in the 
month of October, 2020 from patients with respiratory 
infection in southern Florida, U.S.A. and were tested 
twice by two independent CLIA-certified laboratories, 
initially tested at the time of sample collection from the 
patients and then re-tested by Boca Biolistics Reference 
Laboratory before the residues of these positive samples 
were sold. According to Boca Biolistics Reference 
Laboratory, all residual samples were stored at -80°C 
and re-tested with the PerkinElmer? New Coronavirus 
Nucleic Acid Detection Kit, a real-time RI-PCR in vitro 
diagnostic test intended for the presumptive qualitative 
detection of nucleic acid from the SARS-CoV-2 virus. 
The N gene Ct values for these samples ranged from 
14.55 to 36.71. The samples were shipped to Milford 
Molecular Diagnostics Laboratory in dry ice over-night 
delivery. The received samples were stored in a -80°C 


freezer upon receipt and tested within one week. 


Methods 


RNA extraction and purification, nested RT-PCR 
amplification and Sanger sequencing of the cDNA PCR 
amplicon were performed as previously described [29]. In 
this protocol, we used nested PCR to amplify the target 
cDNA to increase the detection sensitivity and to prepare 
very clean templates for DNA sequencing. To perform 
nested PCR, a very small portion of the first (primary) 
PCR products is transferred to the second (nested) PCR 
for a two-round PCR amplification. Each round of PCR 
is limited to 30 cycles because after 30 heating cycles the 
partially degraded DNA polymerase may generate more 
errors, making unwanted PCR products when there are 
nontarget DNAs and RNAs in the PCR matrix. In the 
second round (nested) PCR, the ratio of target DNA/ 
non-target DNA is markedly increased with new DNA 
polymerase, creating a condition favoring highly effective 
amplification of the target DNA. As a result, we always 
rely on the nested PCR for detection and for preparation 
of the template for DNA sequencing. In other words, 
we routinely run a total of 60 cycles for nested PCR 
amplifiation. In contrast, RI-qPCR is never allowed to 


run 60 cycles 
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Results and Discussion 





qPCR is not PCR 


All nucleic acid tests involve determination of the order 
of the four nucleotides in a target segment of genetic 
DNA or RNA. PCR was invented to make templates 
in vitro for DNA sequencing. "Ihe polymerase chain 
reaction has made genetic sequences much more easily 
available", a statement made by Appenzeller in 1990 [19], 
three years before Kary Mullis, the inventor of PCR, was 
awarded a Nobel Prize. Prior to the development of PCR, 
scientists had to clone DNAs into EË. coli to generate a 
mass of identical DNA molecules for nucleotide sequence 
analysis. Ihe PCR method can be defined as a chemical 
process of primer-defined, template-directed, exponential 
enzymatic polymerization of nucleotides to replicate 
target DNA in a test tube. In molecular diagnostics, PCR 
is used to specifically amplify the target DNA present 
in a complex clinical sample, preferably with minimal 
errors during enzymatic incorporation of dNTPs to the 
3' end of a growing ssDNA to ensure that the dNTPs 
are correctly incorporated as directed by the template. 
Therefore, a high-fidelity DNA polymerase is needed to 
serve this purpose. A consensus PCR primer harboring a 
few mismatched nucleotides is tolerable and sometimes 
preferred for a broad-spectrum coverage of target 
sequence variants [20], as long as unintended, nonspecific 
PCR amplicons are eliminated at the confirmatory stage 


by DNA sequencing. 
Diagnostic qPCR and RI-qPCR exploit the PCR 


process as a tool to measure the rate of cleavage and 
degradation of a single-stranded DNA (ssDNA) "probe", 
which binds to the target DNA and to the PCR copies 
of that target DNA. The degradation of the probe is 
caused by the 5’-3’ exonuclease activity of the Zag DNA 
polymerase during primer extension in the PCR process. 
Commonly, a hydrolysis probe is used, which incorporates 
a fluorophore attached to the 5’ end and a quencher 
attached to the 3’ end of the probe (Most TaqMan’ 
probes are based on this principle, including the one used 
in the SARS-CoV-2 RI-qPCR test kits.). Fluorescence 
Resonance Energy Transfer (FRET) prevents fluorescence 
emission of the fluorophore due to proximity of the 
quencher while the probe is intact. The degradation of the 
probe by the 74g polymerase separates the fluorophore 
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from the quencher, thus allowing fluorescence of 
the fluorophore. This leads to a PCR amplification- 
dependent increase in fluorescence and can be used as a 
measure for the amount of amplified PCR product. In 
other words, diagnostic qPCR uses the PCR process to 
test if a DNA/DNA binding (hybridization) has taken 
place between two ssDNA molecules (One of them is the 
fluorescent dye-labeled probe, the other the target DNA 
or PCR copies of the target DNA). For a qPCR to work 
properly as a diagnostic tool, the primers and the probe 
should all bind to their respective sequences present in 
the target ssDNA and with fully matching base pairs, so 
that a fluorescence signal will be emitted only after PCR 
amplification-dependent degradation of the probe. 


However, when complex clinical specimens are tested 
for diagnostic purposes, DNA/DNA hybridization does 
not always involve two fully matched sequences. This has 
been demonstrated in DNA/DNA hybridization studies, 
in which a set of binding partners (6 nucleotides (nt) to 
21 nt in length) to a 50-mer oligonucleotide were probed. 
It was observed that stable hybridization DNA/DNA 
duplexes were formed when only 12 of 50 bp matched. 
This resulted in the appearance of significant signals from 
an unintended binding partner, in the absence of the 


intended fully matched DNA target [21]. 


During PCR amplification, each newly synthesized 
copy of ssDNA is identical to or the complementary 
mirror image of the template dsDNA, which is flanked 
by the two PCR primers. The occurrence of Single 
Nucleotide Polymorphisms (SNPs) or insertion/deletion 
(indel) mutations in the target DNA between the two 
PCR primers does not affect the PCR/DNA sequencing- 
based nucleic acid diagnostics. Such variants (or mutants) 
will be detected and confirmed at the stage of DNA 
sequencing. The only goal of PCR is to produce an error- 
free molecular mass of DNA for sequencing analysis. The 
computer-generated DNA sequence is submitted to the 
GenBank electronically for Basic Local Alignment Search 
Tool (BLAST) analysis. The BLAST report returned from 
GenBank identifies the nature of the genetic sequence 
detected by comparing the submitted sequence with the 
DNA sequences previously deposited in the GenBank 
databases. Used this way, there is no human interpretative 
bias involved in molecular detection of SARS-CoV-2 with 
the PCR amplification followed by Sanger sequencing 
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technology (i.e. when its RNA genome was reverse 


transcribed into cDNA prior to PCR amplification). 


To obtain an accurate test result with the qPCR or 
RI-qPCR method, the probe must be carefully designed 
by knowledgeable bio-scientists. It is standard that the 
nucleotide sequence of the ssDNA probe is the perfect 
mirror image of the target DNA with 10096 base-pair 
complementarity. Further, the actual binding between the 
ssDNA probe and the target DNA must take place before 
the PCR amplification-dependent breakdown of the probe 
occurs to emit the fluorescence signal that is recorded by 
the fluorometer. As stated in the Commentary by Bustin 
et al [16], "Ihese are the SARS-CoV-2-specific primers 
and probe, which must be 10096 specific for the virus and 
so amplify only viral sequences". However, these authors 
failed to point out that even in the widely promoted RI- 
qPCR protocol cited in their references [22] primers and 
probes are not 10096 specific for the target SARS-CoV-2 


gene sequence. 


RNA viruses, such as SARS-CoV-2, HIV and 
influenza, tend to pick up mutations quickly as they are 
copied inside their hosts because the enzymes that copy 
RNA are prone to making errors. As of May 14, 2021, 
the annotated numbers of SNP mutation types reached 
28,397 worldwide [23]. As the full genome of SARS- 
CoV-2 Wuhan-Hu-1 has 29,863 nucleotides (GenBank 
Sequence ID: NC. 045512.2), this number means that 
over 95% of the 29,863 nucleotides in the genome of the 
Wuhan-Hu-1 have been found to have mutated at least 
once by DNA sequencing since the COVID-19 outbreak. 
Inserting the sequences of 2 ofthe 3 probes, namely the 27- 
base Nsp 10 probe and the 26-base N-gene probe, which 
were designed by Bustin et al [16], into the GenBank for 
a cursory search revealed that single nucleotide mutation 
has taken place in 21 of the 27 nucleotides covered by the 
Nsp 10 probe and in all of the 26 nucleotides covered by 
the N-gene probe. Mutation in 1 of the 26 nucleotides 
targeted by the N-gene probe was found in 138,853 
of the 521,581 SARS-CoV-2 isolates, which had been 
sequenced and annotated worldwide. Samples of these 
mutations were retrieved and cropped from the GenBank 


DNA sequence database, and are presented in figure 1. 


Each probe-targeted sequence is flanked by a pair of 
PCR primer-binding sequences in boldface and gray- 
shaded. The two wildtype sequences targeted by the probes 
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were copied from GenBank sequence ID: NC, 45512.2, 
and pasted as reference. The changed nucleotide within 
the probe sequence in the mutants is in red color. The 
nucleotide "n" at position 13207 in SARS-CoV-2 
Sequence ID: MW705415.1 means that the base "c^ 
originally annotated for the Wuhan-HU-1 strain at this 


,> ככ | CC‏ כ 66 


position has been found to mutate into base “a”, “g” or “t”. 


In molecular sciences, it is common knowledge that 
success of DNA hybridization is dependent on the length, 
composition and sequence of the probe, as well as the 
composition of the hybridization buffer, temperature of 
hybridization reactions and concentrations of both target 
strand and probe. In order to use one single probe to detect 
all strains of SARS-CoV-2 with nucleotide mutations in 
the target sequence, the buffer and temperature in the 
PCR mixture must be less stringent, so that the probe 
can bind to the mutated sequences. However, with less 
stringent conditions, Bustins N-gene probe may also bind 
the N gene of bat coronavirus RaTG13 (Sequence ID: 
MN996532.2; figure 1), which has one base mismatch in 
this 26-base target sequence compared with some SARS- 
CoV-2 mutants (Figure 1). As shown in figure 1, the 
sequences of the two PCR primer-binding sites between 
bat coronavirus RaTG13 and those of the SARS-CoV-2 
strains listed in Figure 1 are identical. It is obvious that 
the RI-qPCR assays based on the N-gene primers and 
the probe described by Bustin et al cannot differentiate 
bat coronavirus RaTG13 from SARS-CoV-2. DNA 
sequencing of the PCR amplicon is the only way to 


obtain a conclusive result. 


Further, the Nsp-10 probe and the N-gene probe 
also harbor a 15-base sequence and a 16-base sequence, 
respectively, that are identical to some segments of human 
genomic DNA (Sequence ID: NM_001324512.2 and 
Sequence ID: NM_173484.3). Since it takes only 12 bp 
of complementary sequence with an unintended binding 
partner to form a stable partial duplex [21], under the 
right conditions the Nsp-10 and N-gene probes bound 
to human genomic DNA in clinical samples are capable 
of undergoing PCR amplification-dependent breakdown 
when this segment of human genomic DNA should 
become an unintended PCR template. A combination of 
these unintended events by chance may lead to emission 
of unwanted fluorescence signals, causing confusing or 


false-positive RI-qPCR test results. 
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NMsplO-gene probe sequence highlighted yellow flanked by two PCR primer sites 








13201 ggaagccaat atggabcaug aatcctttgg 
13261 BBacatagat catccaaatc ctaaaggatt 
SARS ₪-שסש-‎ Sequence 
13141 tacaccgqggaa gccaatatgg atcaagaatc 
13201 c atagatcatc caaatcctaa 
SARS שסש-‎ -₪ Sequence 
13141 tacaccqggaa gccaatatgg abtcaagaatc 
13201 cC atagatcate caaatcctaa 
SARS -CoVY-—2? Sequence 
13141 tacaccggaa gccaatatgg atcuaagaatc 
13201 ac artagatcatc :בש‎ 4. 
SARS-COV—-2 Sequence 
13201 agccaatatg gatcaagaat cctttgqtgqq 
1353261 catagatcat cCeaaatecta aaggatttLtg 
SARS -CoV-2 Sequence 
13201 ggaagccaat atggatcaag 7 
13261 eeacatagat catecaaate ctaaaggatt 


Homo sapiens gene ADAM metallopeptidase Sequence ID: 


8041 


Ltactctc 


SARS-CoV-2 Sequence ID: NC 045512. 


Ertattcaag 


2 (Probe position 13236-13262) 
tgg-dcatcg Ltgttgtctgt actgecgttg 
ELtgtgactta aaaggtaagt atgtacaaat 
ID: MW705415.1 

ctttggtggt gcatcgtgtt gtctgtactg 
aqggactttgt gacttaaaag gtaagtatgt 
ID: MW706924.1 

ctttggtggr gtctgtactg 
aggetttLbgt gacttaaaag gtaagtatgt 
ID: MW707752.1 





: MT609569.1 
tgcatcgtgt tgtctgtatt gccgttgcca 
Egacttaaaa ggtaagtatg tacaaatacc 
MT6017294.1 


ID 


LLtbgbgacrta aaaggtaagt atgtacaaat 
NM 001324512.2 
tCagtattcta agttatgtta ctaaaaaaca 


M-dgene probe sequence highlighted yellow flanked by two PCR primer sites 


SARS-CoV-2 Sequence ID: HC | 











D45512.2 


(Probe position 28976-29001) 









28921 tgctqgctctt gctttgctgc Gtgcttgacag atbtgaadccag cttgagagca aaatgtetgg 
280981 gccaaactgt Cactaagadaa tctgctgctg aggcttctaa 
SARS —-CoV-2? Sequence ID: MW;?708141.1 

28921 tgctcttgqgct ttgcrtgcbgc EtEbgacagatt gaatccagctt gagagcaaaa t 

289381 CC aaactgtcac taagaaatct getgctgagg cttctaagaa 
SARS 2-שסש-‎ Sequence ID: MW637172.1 

28861 cogtgatget getcttgett tgcrgcLtgct Cgacagattg aaccagcttgqg agagcaaaat 

28921 . aacagggcca aactgtcact aagaaatctg ctgctgagge 
SARS —-CoY—? Sequence ID: MT642159.1 

28861 aacgaacttc tcctgctaga atggctggca atggcggtge tgctgctctt טסט‎ 

28921 tgcttgacag attgaaccag cttgagagca aaat« 

28981 gccaaactgt cactaagaaa Ltctgctgcrtg aggcttctaa gaagcctcgg caaaaacgta 
SARS-CoV- 2 Sequence ID: MW467430.1 

28921 tgctgctctt gqgcttrtgctgc tgettgacag attgaaccag cttgagagca aaatgtetgg 

28981 tccaaactgt Cactaagaaa 6-8 agqgcttctaa 

Bat coronavirus HRarG13 Sequence ID: MN956532.2 

20661 aggggaactt cccctqgctaq gatggctggc aatggcagtg aLtgctgctct סש‎ 

28921 ctgcttgaca gattgaacca gcttgagagc aaaatg 

46981 agccaaactg Ceactaagaa atctgetyca gaggcttcta agaaacctcqg gcaaaaacgt 

Homo sapiens gene Eruppel like factor 17 Sequence ID: NM 173484.3 
1141 ccagaagact catcggccgg gaccctcaga הס‎ &acaacaaca atggagagca 


Figure 1: DNA sequences of the Nsp-10 probe and N-gene probe regions and their respective flanking PCR primer pair described by Bustin 
et al in their R-qPCR protocol [16] and several sampled sequences retrieved from the GenBank database. The 27 bases and the 26 bases 
targeted by the Nsp-10 probe and the N-gene probe, respectively, are highlighted yellow. 


The sequence of the forward primer designed 
by Bustin et al for N-gene amplification is 
GCTGCTAGACAGATTGAAC [16]. The 
probably intended to use this PCR primer to amplify the 


authors 


sequence of certain SARS-CoV-2 mutants, for example, 
the GenBank Sequence ID: MT308984.1, as shown 
in Figure 2, because none of the SARS-CoV-2 N gene 
sequences presented in Figure 1, including that from the 
Wuhan-Hu-1 reference Sequence ID. NC. 0455122, 
fully match this forward primer sequence. The nucleotide 


at reference position 28945 is a constant “t” base (in red) 
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on all SARS-CoV-2 strains that have been sequenced and 
annotated in the GenBank database. Submission of this 
19-base forward PCR primer sequence to the GenBank 
for BLAST analysis elicited a report indicating that 
the DNA sequence of this primer matches fully with a 
segment of genomic nucleic acids in Calothrix, a genus 
of cyanobacteria generally found in freshwater but also 
found in human respiratory tract [24]. The same sequence 
also fully matches the sequence of the N-gene in several 


bat SARS-like coronavirus isolates as shown in figure 2. 
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Calothrix sp. NIES-4101, Cyanobacteria DNA, complete genome 


GenBank: Sequence ID: APOIS2£0.1 
Range 1: 5886772 to 5886790GenBankGraphics 


oS 


ampa I: > SS to SAAS JU Lee one 





Mutant SARS coronavirus Urbani clone SARS-Urbani-MA_SHCO14-spike, 


complete genome 


Sequence ID: MT308984.1Length: 29720Number of Matches: 1 


Range 1: 28791 to 28209GenBankGraphics 


Kamae 1 SH p'u R tea JERROD Sencar er. = 





Bat SARS-like coronavirus isolate Rs7327, complete genome 
Sequence ID: KY417151.1Length: 30307Number of Matches: 1 


Range 1: 29352 to 293 /OGenBankGraphics 


Granhics 
s= a 


18.2 Drs 1) 2.7 19/19 100%) 0/1 סיליו‎ ( 


Rane 1: 297357 to 29570 ארם ה‎ 

Quer 1 GC T GC ד בו )באב ז‎ T GAAC 
0 AERE RENE RE ERR 

Sbjct 193525 GC TOC TAAL AGAT T )גרב‎ 


Figure 2: Nonspecific design of the SARS-CoV-2 N-gene RT-qPCR Forward Primer may also yield positive results for Cyanobacteria and other 


Coronavirus strains. 


Using primers with mismatched nucleotides to 
perform RI-qPCR may have serious impacts on the 
fluorescence growth curve and the Ct values. Therefore, 
even the primers and probes designed by RI-qPCR 
specialists may lead to generation of unintended PCR 
products, such as an unintended PCR amplicon of a 
genetic sequence from Cyanobacteria that may be found 


in human respiratory tract. 


Real-time or quantitative PCR (qPCR) was first 
described in 1993 to monitor the accumulation of 
double-stranded DNA (dsDNA) being generated in each 
PCR, using the increase in the fluorescence of ethidium 
bromide (EtBr) that results from its binding to dsDNA 
as the PCR products [25]. The kinetics of fluorescence 
accumulation during thermocycling is directly related to 
the starting number of DNA copies in the PCR mixture. 
The basic principle dictates that the fewer cycles necessary 
to produce a detectable fluorescence, the greater the 
number of target sequences in the original sample being 
tested. Results obtained with this approach indicate that 
a kinetic approach to PCR analysis can quantitate the 
copy numbers of a known dsDNA in the mixture when 
there are no other interfering DNAs in the PCR mixture 
[25]. This process is referred to as dye-based qPCR for 
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quantitation of small amounts of target DNA known to 
exist in a sample. It is widely acknowledged as the most 
sensitive method to quantify minute amounts of nucleic 
acids of known DNA sequence and its applications split 
into two main types referred to as: relative and absolute 
quantification. In relative quantification the analyte, 
often reverse-transcribed mRNA or microRNA, is 
quantified relative to an endogenous reference. In absolute 
quantification the targeted nucleic acid (the analyte) is 
measured relative to a set of standards used to construct a 
standard curve [26]. It should be emphasized that qPCR 
was not designed to determine whether a target DNA is 
present or absent in the sample being tested, neither was 
it designed to detect a single target DNA molecule, which 
seems to be the goal in molecular diagnosis of infectious 


diseases. 


Later, the dye-based qPCR was converted to a probe- 
based qPCR, which paved the way for diagnostic assays to 
detect infectious disease agent nucleic acid in an absolute 
way (“yes/no” or “positive/negative”, meaning “infected/ 
not infected”). In these assays, instead of a free dye, such 
as EtBr, a target-specific ssDNA probe of about 25 bases 
and complementary to the target DNA sequence is used. 


This method is, however, not as reliable as dye-based 
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qPCR. The flaws of the probe-based qPCR for molecular 
diagnosis of infectious diseases are being exposed when 
this platform is used for detection of SARS-CoV-2 during 
the COVID-19 pandemic. 


In the recent Commentary, Bustin et al write: ^RT- 
gPCR has revolutionized the diagnosis of infectious diseases 
[16].” Further they write: “The sensitivity and specificity 
of the technique has allowed it to identify active or recent 
infection by detecting the genomes of disease-associated 
pathogens, including viruses” [16]. Although the authors 
cite a review article on qPCR [27], it is unclear how this 
paper supports their claims. Careful reading of the cited 
reference [27] demonstrates that it describes two kinds of 
quantitative PCR methods: 1) relative quantitation, and 
2) absolute quantitation. Relative quantitation describes 
changes in the amount of a target sequence compared with 
its level in a relative matrix, also referred to as endogenous 
reference. Absolute quantitation states the exact copy 
number of a nucleic acid target present in the sample in 
relation to a specific unit on an absolute standard curve. 
Scientifically speaking, a “yes/no” assay to detect viruses 
is an absolute quantitative PCR, because there is no 
endogenous reference in the matrix to compare with. But 
in chemical quantitative analysis, the spacing between 
the zero calibrator and the Lower Limit of Quantitation 
(LLOQ) of an analyte is extremely difficult to determine 
[28]. In other words, the technology depending on RI- 
qPCR for the definitive detection of one single copy of 
SARS-CoV-2 target nucleic acid in an RI-qPCR mixture 
is not reliable. This is particularly true when the viral 
load is low. That is why the WHO stated in their official 
release: “In some circumstances, the distinction between 
background noise and actual presence of the target virus 


is difficult to ascertain" [14]. 


It cannot be emphasized enough that scientifically 
speaking, PCR, i.e. polymerase chain reaction, is a 
technology that exploits the function of an enzyme (DNA 
polymerase), which can exponentiall and accurately 
duplicate target DNA thus making it available for 
nucleotide sequence analysis [19]. The purpose of PCR is 


to generate a mass of identical ds DNA for analysis. 


In contrast, although qPCR and RI-qPCR use "PCR" 
as a part to create a new compound word, qPCR and RI- 
qPCR are de facto probe-based hybridization technologies. 
They measure the rate of hydrolysis of a single-stranded 
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DNA probe with a known nucleotide sequence, whereas the 
probe is attached (=hybridized) to another single-stranded 
DNA that serves as the template in the enzymatic primer 
extension reaction. In qPCR, the rate of probe hydrolysis 
is measured and expressed as “Ct value”. Ct values do not 
determine or confirm genetic nucleic acid sequence of the 
PCR template. In fact, the DNA sequences of the PCR 
products generated by qPCR, especially those generated 
during the late cycles of the amplification process may 
not be identical to those of the initial template. This is 
due to the DNA polymerase used in the PCR reaction 
(Taq), which deteriorates over time and its copying fidelity 
is not monitored by DNA sequencing. ‘Therefore, qPCR 
is not PCR although qPCR uses the PCR technology to 
measure the rate of probe degradation. In a similar way, a 
straightjacket is not a jacket even though both are garments 
put on a human body. ‘This distinction is crucial in reading 
publications about accuracy of molecular detection of 
SARS-CoV-2. The major differences between qPCR and 


PCR are summarized as follows. 


A specific probe-based RI-qPCR assay (for instance 
for SARS-CoV-2) requires a unique segment of gene 
sequence with three conserved sites, two for the PCR 
primers and one for the probe. Identification of three 
conserved regions within a short region of the virus 
genome, typically «100 bases, may not always be possible 
in view of the frequency of single nucleotide mutations 
in this RNA virus (see Figure 1). As stated above, >95% 
of the nucleotides in the SARS-CoV-2 Wuhan-Hu-l 


genome have been shown to mutate at least once. 


The diagnostic technology based on PCR amplification 
followed by Sanger sequencing [29] needs only two 21- 
base moderately conserved sequences for the primer sites, 
which flank a 300- to 400- base segment of a unique 
SARS-CoV-2 gene sequence as the template. Mutations 
in the target or sequence variations do not affect 
detection sensitivity or specificity by Sanger sequencing. 
All interprimer single nucleotide mutations, deletions or 
insertions can be detected by a bi-directional sequencing 
of the PCR amplicon. Any PCR false-positive results are 


eliminated at the stage of Sanger sequencing. 


Unintended PCR products in SARS-CoV-2 assay 


In order to investigate whether RI-qPCR generates false 


positives, 30 nasopharyngeal swab samples, which were 
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certified to be positive for SARS-CoV-2 N gene (see 
Materials Section), were subjected to Sanger sequencing. 
These samples were residual patient samples sold by a 
company endorsed by the FDA [30] and the FDA also 
recommends that Sanger sequencing may be used to 
investigate false results generated by RI-qPCR assays 


under emergency use authorization [31]. 


The RNA extracts of the 30 samples were prepared 
and a 1-uL aliquot of each RNA extract was amplified by 
a pair of nested PCR primers to generate a 398-bp cDNA 
amplicon of the SARS-CoV-2 N gene. The 398-bp cDNA 
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amplicon was then used as the template for automated 
Sanger sequencing, using a method previously described 
[29]. The sequences of the forward and reverse nested PCR 
primers are 5-CAATCCTGCTAACAATGCTGC-3' and 
5’-TTTGTTCTGGACCACGTCTGC-3’, respectively. 


The results of the nested RI-PCR amplification 
followed by Sanger sequencing assay showed that only 
16 out of the 30 RI-qPCR-positive samples were true 
positives (53%). A sample of the true-positive computer- 
generated base-calling sequence electropherogram is 


illustrated in Figure 3. 
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Figure 3: Electropherogram showing definitive detection of SARS-CoV-2 N gene in a true-positive sample. The figure represents one of the 
two independent bi-directional sequencing electropherograms of a 398-bp N gene cDNA PCR amplicon. This sequence was generated 
with a forward nested PCR primer. The reverse primer-binding site is underlined (the complementary sequence of the reverse primer is 


GCAGACGTGGTCCAGAACAAA]. 


For the other 14 samples on which Sanger sequencing 
did not generate a DNA sequence, some of their PCR 
products were visualized as smears or as poorly defined 
bands at agarose gel electrophoresis. Sanger sequencing 
showed that these PCR products were composed of 
randomly terminated DNA fragments, mostly of 
unidentifiable source (Figure 4). Nevertheless, further 
analyses showed that some of the amplified PCR products 
could be traced back to chimeric DNA (figure 5) and 
human genomic DNA (figure 6). 


Collectively, these data demonstrate that in the presence 
of SARS-CoV-2 genomic RNA during RI-PCR, the PCR 
primers amplified the intended 398-base target N gene 
segment to be used as the template for Sanger sequencing 
(see Figure 3). However, in the absence of a fully matched 
preferred template, PCR primers can attach to partially 
matched ssDNA sequences to initiate an enzymatic 


primer extension. An unintended PCR amplicon (PCR 
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product) will be formed if the second PCR primer also 
anneals to the complementary ssDNA from the opposite 
end of an unintended template to initiate a primer 
extension (see Figures 4 and 5). Identification of the 
binding site sequence for the reverse PCR primer on an 
electropherogram indicates annealing of the forward PCR 
primer at the opposite end of an unintended template. 
The GenBank BLAST report confirmed that one of the 
amplified DNA segments was caused by a gene present on 
human chromosome 1 (figure 6). Further, 10 common 
bases (figure 6, in red) were observed between a 21-base 
segment of this human gene and the 21-base primer 
(yellow-highlighted) designed for SARS-CoV-2 N gene 
amplification. Notably, six of the 10 commonly shared 
nucleotides are located in the 3’ end of the primer. The 
result is a chimeric DNA composed of a virus genomic 
sequence and a human genomic sequence through joining 


of the 6-bases that both have in common. 
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Figure 4: Electropherogram showing numerous unintended PCR products on a negative sample of unknown source. 
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Figure 5: Magnification of last 45 bases of the computer-readable sequence in Figure 4 showing a chimeric DNA sequence (the complementary 
sequence of the SARS-CoV-2 N gene reverse primer is underlined). 
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Homo sapiens heparan sulfate proteoglycan 2 (HSPGZ2), RefSeqGene on chromosome 1 
Sequence ID: NG 016740.1Length: 122014Number of Matches: 1 


Range 1: 32609 to 32653 GenBank Graphics 


Score Expect Identities Gaps Strand 
84.2 bits(45) 3e-13 45/45(100% ( 0/45(0%) Plus/Plus 
Query 1 GCCTCTGCCCCTGGCTTCAGCTTCAAAGGGTCATGGTCAGCAGAC 45 


PPV EU PPP PPP PPP PEP ead 
Sbjct 22602 GCCTCTITGCCCCTGGCTTCAGCT'TCPBPAAGGGTCATGGTCRBACUJAGIAC 326253 | 


GTACTSCOCACTAAAGCATACAATGTAACACAAGOCTTT?S (SARS- Cowv-— = 
GCCTCTGECCCCTGQGCTTCAGCTTCAAAGGGTCATGGTC. | chimeri 
GCCTCTGCCCCTGGCTTCAGCTTCAZAAGGGTCA'TGGTCAGCGCJAGACTC'TGACGGCGGA'T'GCCA (human DER) 






Figure 6: BLAST report from the GenBank showing that the DNA sequence downstream of the SARS-CoV-2 N gene reverse PCR primer is a 
segment of human genomic DNA. 
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A nasopharyngeal swab contains a variety of nucleic 
acids, not only derived from human cells, but also from a 
plethora of viruses, bacteria and fungi normally residing 
in the human respiratory tract. Ihe nature and quantity 
of these nucleic acids in the respiratory tract vary from 
person to person. Therfore, when PCR is used as a tool to 
amplify a target DNA segment in such a complex clinical 


specimen, the results must be taken with caution. 


Likewise, when RI-qPCR is used for diagnostics, it 
may generate cumulative irrelevant fluorescence signals 
leading to false-positive results even when there is no 
target genetic material in a patient's sample. The function 
of DNA polymerases is to add nucleotides to the 3’ end of 
an oligonucleotide or a polynucleotide chain of a partial 
duplex. As reported more than 20 years ago, it takes only 
6 bp of complementary sequence at the 3’ end of a primer 
to initiate an enzymatic primer extension [32]. This 
observation has been confirmed previously by studies of 
non-B conformational changes when HPV L1 DNA is 
bound to an aluminum salt in vaccine formulation [33]. 
The results presented in Figures 4—6 support these earlier 


findings. 


It is also reported that nucleotide mismatches at the 
3’ terminus of a primer do not always prevent enzymatic 
primer extensions [34, 35]. One of the important factors 
to yield PCR products is the relative efficiency with which 
the DNA polymerase extends from a mismatched primer- 
template duplex. It is important to realize that once 
extension from a mismatched primer occurs, the resultant 
product and the complement synthesized in subsequent 
PCR cycles are fully matched with both primers and will 
produce unintended products [34]. 


Amplification of non-specific products in RI-qPCR 
assays occurs frequently and is unrelated to Ct or PCR 
efficiency values. The frequency of the amplification of 
the correct product and the artifact, as well as the valid 
quantification of the correct product, depends on the 
concentration of the non-template DNAs [36], which are 


unpredictable in respiratory tract specimens. 


In summary, although PCR plays a very important 
role in nucleic acid-based diagnostics, it is compulsary 
to analyze PCR products by DNA sequencing if accurate 
molecular diagnosis of infectious diseases is desired. The 


sequencing electropherograms of these 30 RI-qPCR 
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positive samples are presented as a Supplemental File to 


support this statement. 


Flaws of Diagnostic qPCR exposed in COVID-19 
pandemic 


RI-qPCR assay has its inherent flaws. As discussed above, 
even probes and PCR primers designed by RI-qPCR 
specialists for SARS-CoV-2 detection can be flawed, in 
particular when highly sensitive and specific sequence- 
based diagnostics is needed [16]. To overcome the low 
sensitivity due to mismatched bases in the probe or 
primers (Figure 1), the RI-qPCR requires 40 cycles of 
amplification [16]. Nevertheless, in writing guidelines 
for the industry on quantitative real-time PCR, the same 
group of qPCR specialists defined that “..., specificity 
must be validated empirically with direct experimental 
evidence (electrophoresis gel, melting profile, DNA 
sequencing, amplicon size, and/or restriction enzyme 
digestion)” and Ct “values >40 are suspect because of 
the implied low efficiency and generally should not 
be reported" [37]. This discrepancy is highly peculiar 
and should be addressed by these specialists in an open 
discussion. It should also be emphasized that the RI- 
qPCR test kits, which were developed by these specialists 
or granted emergency use authorization by the FDA, 
have not been validated. So, we do not know whether the 
qPCR products generated by these test kits are specifically 
and solely SARS-CoV-2 genomic sequences. 


Further, Bustin et al argue: “RI-qPCR unquestionably 
provides the most reliable, rapid, sensitive, specific and 
flexible means of detecting SARS-CoV-2 RNA” and 
“RI-qPCR has revolutionized the diagnosis of infectious 
diseases. The sensitivity and specificity of the technique 
has allowed it to identify active or recent infection by 
detecting the genomes of disease-associated pathogens...” 
[16]. Here, it is important to note that such an over- 
confidence in the reliability of the RI-qPCR method 
for SARS-CoV-2 diagnostics has misled and will further 
mislead health care policy makers to impose grave socio- 
economic measures upon our society, which may have 
severe but unforeseen repercussions. Therefore, PCR 
scientists should be more cautious in their reports to the 
mainstream media. In particular, unscientific statements, 
such as “PCR tests [can be used] to distinguish single 


nucleotide change in spike protein gene, such as that 
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occurring in N501Y with A>T mutation" [17] should be 


avoided. 


The FDA has published clear guidance on molecular 
diagnostics for RNA virus infections. In a document titled 
"Nucleic Acid Amplification Assay for the Detection of 
Enterovirus RNA - Class II Special Controls Guidance for 
Industry and FDA Staff’, the FDA advises "Detection of 
an EV genome in CSF by two different well-characterized 
and validated nucleic acid amplification tests (NAAT). 
The NAAT primers pairs should generate amplicons from 
different genomic regions. One of the NAAT assays should 
provide sequence information. Bi-directional sequencing 
should be performed on both strands of the amplicon and 
the generated sequence should be of an acceptable quality 
(quality score of 40 or higher as measured by PHRED or 
similar software packages) and should match the reference 


or consensus sequence." [38] 


Further, for the detection of the human papillomavirus 
(HPV), the FDA also advises to use a conventional PCR 
detection followed by Sanger sequencing on both strands 
of the PCR amplicon (bi-directional sequencing), which 
should at least contain 100 contiguous bases. When these 
conditions are met the method is acceptable as a valid 


diagnostic for HPV infection, provided that the sequence 
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matches the reference or consensus sequence, e.g. with 
an Expected Value (E-Value) «10? for the specific HPV 
DNA target based on a BLAST search of the GenBank 
database [39]. 


None of the commercial SARS-CoV-2 RI-qPCR test 
kits granted EUA meet these requirements stipulated in 
the FDA guidance for Nucleic Acid Amplification Assay 
for the Detection enterovirus or HPV infections. In view 
of the recently reported increased mortality hazard ratio 
associated with infection by certain emerging variants of 
SARS-CoV-2 with S gene mutations [40], routine PCR 
amplification followed by bi-directional sequencing of 
the spike protein gene in part or in full length is valuable 
not only for proper patient management, but also for 
making appropriate public health policies. With the 
current population-wide testing scheme it is not practical 
to routinely perform full-length genome sequencing 
on every positive specimen. Nevertheless, routine 
sequencing of a short segment of the S gene covering the 
ACE2 receptor binding domain for possible key single 
nucleotide mutations on every positive sample is feasible. 
An example of bi-directional sequencing of a segment of 
the S gene, including the L452R, S477N, E484K and 
N501Y mutation sites, is illustrated in Figures 7 and 8. 
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Figure 7: Forward Sanger sequencing electropherogram showing negative LA52R (leucine to arginine), negative S477N (serine to asparagine), 
positive E484K (glutamate to lysine) and negative N501Y (asparagine to tyrosine). The four arrows from left to right are pointing to a wildtype 
base T at position 22917, a wildtype base G at position 22992, a G>A mutation(E484K) at position 23012 and a wildtype base A at 


position 23063. 


Currently, the socalled “UK variant” of the SARS- 
CoV-2 virus (named B.1.1.7) is studied using the 
TaqPath RI-qPCR assay as a proxy measure of VOC- 
202012/1 infection. It is based on positive detection of 
both the N gene (Ct «30) and the ORFlab gene (Ct 
«30), and negative detection of the S gene in a clinical 
sample [40], which is a presumptive molecular diagnosis 
of a VOC-202012/1 infection. Intriguingly, the test kit 


manufacturer recommends to confirm detection of the 
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“UK variant" using Sanger sequencing of the S gene to 
detect the 69—70del [41]. This shows that also in the 
industry Sanger sequencing is considered the method 
of choice for definitive detection of emerging variants. 
The claim that RI-qPCR tests can distinguish between 
the original virus and novel variants, even if they differ 
by only a single nucleotide change, [16,17] is beyond 


evidence-based science. 
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Figure 8: A reverse Sanger sequencing electropherogram of the PCR amplicon used to generate the sequence illustrated in Figure 7. The four 
arrows are pointing to the reverse complementary bases noted in Figure 7 for validation of a single E484K mutation. 


The observation that qPCR lacks diagnostic specificity 
is well known among those in the field of infectious 
diseases. For example, after spending years of effort trying 
to develop a qPCR test for Lyme disease, a tick-borne 
infectious disease caused by Borrelia burgdorferi, a group 
of experts concluded that until the specificity of qPCR 
techniques is determined, the clinical utility of such 
testing relative to other testing modalities will remain 
uncertain [42]. A CDC expert, Christina A. Nelson, MD, 
MPH, emphatically stated on record, while answering a 
self-posed question: Is PCR useful for the diagnosis of 


Lyme disease? In general, the answer is no [43]. 


qPCR has also been used in the Roche Cobas system 
for the detection of human papillomavirus (HPV) in 
cervical screening along with Pap smear. Since HPV is 
a DNA virus, there is no need for reverse transcriptase 
to detect HPV DNA. All HPV tests are known to have 
“built-in false positives” by those who promote the test 
[44]. After a Human Papilloma Virus (HPV) Proficiency 
Test conducted by the Department of Health (DOH), 
New York State (NYS), in October 2015, the summary 
report showed that compared to the consensus standards 
the false-positive rates in high-risk HPV detection 
generated by the Roche Cobas system based on its qPCR 
platform were found to range from 45.8% to 83.3% 
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[45]. Since most cyto-pathologists who are in charge of 
the HPV testing have little general molecular biology 
experience and the test kits were FDA-approved, false- 
positive and false-negative HPV tests usually go unnoticed 
or are neglected. This may have caused that thousands 
of healthy women had to undergo colposcopic biopsies 
unnecessarily based on these built-in false-positive test 
results [46]. Fortunately, as a result of the COVID-19 
pandemic there has been increased awareness of the false 
positives of the HPV qPCR tests. As stated by one cyto- 
pathologit, “because of COVID testing, for which the 
workhorses are the two platforms (Cobas and Panther) 
that are also used for HPV testing, there’s been increased 
awareness of false-positives—which run about 0.7 to 0.35 
percent (from just carryover issues) with HPV testing— 


and false-negatives." [47] 
The “built-in false positives" of the qPCR HPV tests 


have been statistically explained away, arguing that the 
benefit of false-positive test results outweighs the harm 
done by relying on true positives, which may lower the 
positive rates [44]. While the cyto-pathologists started to 
look into the HPV false-positive tests, they also confirmed 
the previous observations that the HPV tests, including 
those based on qPCR assays, also generated false-negative 
results [47]. A false-negative HPV screening test poses 
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a more serious liability to the practicing pathologists 
in cervical cancer prevention. Recently it was widely 
reported that a case of false-negative HPV screening test 
led to development of a fatal cervical cancer in Ireland, 
which resulted in a damage payment of several million 
dollars [48]. This in mind, we should also be very 
cautious with SARS-CoV-2 RT-qPCR test results. The 
exceptionally high death tolls among the nursing home 
residents associated with false-positive SARS-CoV-2 RT- 
qPCR test results are hard to gloss over. 





Conclusion 


As stated in a recent CDC Advisory titled Nucleic 
Acid Amplification Tests (NAATs), “a Nucleic Acid 
Amplification Test, or NAAT, is a type of viral diagnostic 
test for SARS-CoV-2, the virus that causes COVID-19. 
NAATs detect genetic material (nucleic acids). NAATs for 
SARS-CoV-2 specifically identify the RNA (ribonucleic 
acid) sequences that comprise the genetic material of 
the virus” [49]. The data presented in this article further 
emphasize that the technologies depending on probe 
hybridization, in particular RI-qPCR, cannot accurately 
and specifically identify the RNA sequences that comprise 
the genetic material of the virus, especially of a virus 
with frequently emerging sequence variants. The claim 
that RI-qPCR tests can distinguish between the original 
virus and novel variants, even if they differ by only a 
single nucleotide change [16,17], is not evidence-based 
and beyond scientfic realism. For definitive molecular 
detection of SARS-CoV-2 in clinical specimens, routine 
Sanger sequencing of a 300—400 bp RI-PCR cDNA 
amplicon of a unique sequence of the viral genome is 
needed to ensure 100% specificity and to avoid false- 
positive test results. False-positive SARS-CoV-2 test 
results can easily create unnecessary panic and may result 
in negative impacts on local economies. Newly emerging 
SARS-CoV-2 strains with single nucleotide mutations 
can only be reliably screened and confirmed by DNA 
sequencing. Since RI-qPCR depends on fully matching 
sequences between the template and its primers and 
probe to generate a positive fluoresence signal, relying 
on RI-qPCR for molecular diagnosis will produce more 
false-negative test results as new SARS-CoV-2 sequence 


variants emerge when the sequences of the primers and 
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probe no longer fully match the sequene of the new target 


template. 
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Nested PCR amplification followed by Sanger sequencing for detection of SARS-CoV-2 N gene in 30 nasopharyngeal swab 
specimens previously tested positive by two EUA RI-qPCR assays 


M21- 11-20, M21- 31-40 and M21- 51-60 were presumptive Positive samples. 


Images of gel electrophoresis of primary and nested PCR amplification of 30 RI-qPCR positive nasopharyngeal swab 


samples 


06: 28-57 , |j OF: 47:52 AM Jan 21, 2021 


07:41:16 AM Jan 19, 2021 ג‎ 
BOCABIOLISTICS Samples BOCABIOLISTICS Samples SEE IES ame 


primary primary primary 


m 111219314151617181920 א‎ ₪ Y 31 32 בב‎ 34 35 36 37 36 3941 N F 4 


nest nest 


₪ 11121314151517181920N א | ק‎ 3132333495 36 37 38 39 40 4 F: 
M = 51 52 53 54 55 58 57 50 59 68 N P > 
- 
= 


11-20 = Samples 
N= water 31-4U- Samples 51-60 = Samples 
P= Control WA 32F5T H= water N = water 
P= Control VR 327 BT P = Control vH 32 76T 





Sanger sequencing of all nested PCR products derived from the 30 “positive” clinical samples (shown in lanes 11-20, 
31-40 and 51-60) with Co4 forward primer showed a true positive SARS-CoV-2 N gene sequence in M21- samples 
#15, 16, 19, 20, 32, 34, 37, 38, 39, 40, 51, 52, 54, 56, 58, and 59. These 16 true-positive nested PCR products were 
re-sequenced with Co3 reverse primer for a bi-directional sequencing for single nucleotide mutation typing. After 
the bi-directional sequences were converted into 5’-3’ one-directional reading, the composite 398-base sequence was 
submitted to the GenBank for BLAST analysis. The report from the GenBank was copied and pasted below each 
positive pair of electropherograms. ‘The sequencing data of the 30 “positive”, including the false-positive, samples are 


presented as follows. The PCR false-positive samples were labeled as “Negative sequencing”. 


Two positive control bi-directional sequencing electropherograms of a 398-base N gene segment with its GenBank BLAST 
report of aSARS-CoV-2 Wuhan-Hu-1 prototype sequence are presented first. 
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Severe acute respiratory syndrome coronavirus 


2 isolate Wuhan-Hu-1, complete genome 
NCBI Reference Sequence: NC 0455122 


LOCUS NC 0435512 29903 bpss-RMA linear WRL 18-JUL-2020 

Score Expect Identities Gaps 
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M21-11 Negative sequencing 


A1 M21-11- 5000659029 20210119 120252 Inst Model/Name 3200/seqstudio-232000842 
M21-11 - 9 Jan 19,2021 12:02PM, EST 
S/N G:217 A:564 T:1166 C:1403 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:17PM, EST 
KB.bcp Pts 931 to 5725 Pk1 Loc:931 Spacing:9.42 Pts/Panel1200 
KB 1.42.4 Cap: Version 6.2 HiSQV Bases: 7 Plate Name: Plate 20210119 113534 
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M21-12 Negative sequencing 


B1 M21-12- 5000659037 20210119 3 Inst Model/Name 3200/seqstudio-232000842 
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M21-13 Negative sequencing 


C1 M21-13- S000659039 20210119 120254 Inst Model/Name 3200/seqstudio-232000842 
M21-13 - 9 Jan 19,2021 12:02PM, EST 
S/N G:143 A:500 T:1132 C:1126 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:17PM, EST 
KB.bcp Pts 926 to 1637 Pk1 Loc:926 Spacing:9.88 Pts/Panelt200 
KB1.424  Cap3 Version 6.2 HiSQV Bases: 5 Plate Name: Plate 20210119 113534 
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M21-14 Negative sequencing 
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D1 M21-14 - S000659041 20210119 120255 Inst Model/Name 3200/seqstudio-232000842 

M21-14 - 1 Jan 19,2021 12:02PM, EST 

S/N G:95 A:197 T:318 C:433 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:17PM, EST 
KB.bcp Pts 938 to 5725 Pk1 Loc:938 Spacing:9.5 Pts/Panelt200 
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M21-15 Positive bi-directional sequencing and BLAST with 4 single nucleotide mutations typed in red 


E1 M21-15- 5000659053 20210119 123029 Inst Model/Name 3200/seqstudio-232000842 
M21-15 - 3 Jan 19,2021 12:30PM, EST 
S/N G:13 A:22 T:19 C:23 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:45PM, EST 
KB.bcp Pts 2154 to 4348 Pk1 Loc:905 Spacing:9.3 Pts/Panelt200 
KB1.424 Cap: Version 6.2 HiSQV Bases: 229 Plate Name: Plate 20210119 113534 
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An pate A1 M21-15- S000659053 20210204 072646 Inst Model/Name 3200/seqstudio-232000842 
M21-15 - 8000659053 Feb 04,2021 07:26AM, EST 

S/N G:467 A:492 T:706 C:612 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 07:41AM, EST 
KB.bcp Pts 1424 to 4392 Pk1 Loc:881 Spacing:9.56 Pts/Panel1200 
KB1.424 Cap: Version 6.2 HiSQV Bases: 308 Plate Name: Plate 20210204 065936 
(AG CAGCAG ATTTCTTAGTGACAGTTTGGCCTTGTTGTTGTTGGC CTTTACCAG ACATTT TGC TC TCAAGC TGGT TCAAT CTGTCAAG CAGCAGCAA AG CA 
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Printed on: Thu Feb 04,2021 10:17AM, EST Electropherogram Data Page 1 of 1 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2lhuman/USA/FL-QDX-5431/2020, complete genome 
Sequence ID: Meine Ts a in 29782Number of Matches: 1 


| Score ! Expect ! Identities | Gaps | Strand 

—— fe - — — 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-16 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


F1 M21-16 - S000659061 20210119 123030 Inst Model/Name 3200/seqstudio-232000842 

M21-16 - S000659061 Jan 19,2021 12:30PM, EST 

S/N G:25 A:35 T:28 C:41 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:45PM, EST 
KB.bcp Pts 1800 to 4304 Pk1 Loc:890 Spacing:9.35 Pts/Panelt200 

KB1.424  Cap2 Version 6.2 HiSQV Bases: 257 Plate Name: Plate 20210119 113534 
(AGT T(AACGIAAATTCAACTCTAGGCAGCAGTAGGGGAATTTCTCCTGCTAGAATGGCT GGC AATGGCGGTGATGCTGCTCTTGCTTTGCTGC TGC T TG 2C 

1 11 21 31 61 71 81 91 101 


1575 
1260 


AG ATTGAACCAGCT TGAGAGCAAAATGTCT GGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAAATCTGCTGCTGAGGCTTCTAAG AAGCCTC 
111 131 141 171 181 201 


1575 
1260 


GGCAAAAACGTACTGCCACTAAAGCATACAATGTAACACAAGCTTTCGGCAG ACGTGGTCCAGAACAAA 
211 221 231 241 261 








1260 
630 
3 + yl UH P PIN 
\ ÀJ 
An Bi "ריר‎ B1 M21-16- 5000659061 20210204 7 Inst Model/Name 3200/seqstudio-232000842 
M21-16 - S000659061 Feb 04,2021 07:26AM, EST 
S/N G:340 A:348 T:474 C:367 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 07:41AM, EST 
KB.bcp Pts 1323 to 4379 Pk1 Loc:879 Spacing:9.54 Pts/Panel1200 
KB1.424  Cap2 Version 6.2 HiSQV Bases: 319 Plate Name: Plate 20210204 065936 
(T TAG AAGCCTCAGCAGCAG ATTTCTTAGTGACAGT TTGGCCTTGTTGTTGTTGGCCTTTACCAG ACATTTTGCTCTCAAGCTGGT TCAAT CT GT CA AG C 4] 
1 51 61 71 81 91 10] 


1420 
1136 


GCAGCAAAGCAAGAGCAGCATCACCGCCATTGCCAGCCATTCTAGCAGGAGAAATTCCCCTACTGCTGCCTGGAGTTGAATTTCTTGAACTGT TGCGACTA 
201 


1420 
1136 


Mil m"‏ ור 


C GTGAT GAGGA AC GAG AAG AGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGT TGTTCCTTGAGGAAGTTGTA 0020 1 
211 221 231 241 261 271 281 291 


1136 


: i h RA pt 


GCAGCATTGTTAGCAG G AT TG 
311 321 
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Infotext SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete 
genome 

Sequence ID: MW545477.1Length: 29865Number of Matches: 1 


le UE P US PITI pala acl Midi LL gree ee n 
l = 

I 

| 

=. MM MM CM EN E MEE 
| Score ! Expect ! Identities | Gaps | Strand 

I i : 1 1 

I I [ 1 ו‎ 

! TJE bits (398) r Ü D | 8 )100%( 1 07398 10] 1 PlusPlus 
Query 1 CRATCCIGCIRACRATGCTGCARATÜCGIGCTRCARRÜTTCCICRAGGARÜURACRTTGCCARA ED 


הסעפלפס=0ו000 0 ה<הה===ס 
Sbjct 28685 CAATCCIGCIAACARATGCTGCAATCGIGCIACAACTICCICAAGGAACAACATTGCCAAA — 4‏ 


Query 1 AGGCITCIACGCAGAAGGGOAGCAGAGGOGGCARCTCAARGCCTCTTCTCGTICCTCATCACG 120 


lIIIHIIIIIIIIIHIIIIHIIIIHIIIIIIIIIIIIIITIIIIIIIIIWIIITHIEIIIII 
Sbjct 28745  AGGCITCIACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTITCTCGTICCTCATCACG 26604 


Query 1 TIAGICGCARCAGITCAAGRARTTCARCICCAGGCAGCAGIAGGGGARTITICICCIGCIRG 1&0 


ה======0 
object 48805 TAGICGCARCAGITCAAGARATICARLCICCAGGCAGCAGIAGGGGAATIICICCIGCTRG JEGET‏ 


Query 161 AATGGCIGGCARTGGCGGIGAIGCIGCICITGCITTGCIGCIGCITGACAZGATTGAACCA 240 


lIIIHIIIIIIIIIIIIIIHIIIIHIIIIIIIIIIIIIIIIIIIIIIIWITITHIIIII 
objet 28889  AAIGGCIGGCARTGGCGGIGATGCIGCICITGCIITGCIGCIGCITGACAGATTIGARCCA | 2B924 


Query 1 GCITGAGAGCARARTGICTGGIARAGGCCAACARCARCARAGGOCAARCIGICACIAAGRA JDO 


lIIIHIIIIHIIIIHIIIIIIIIHIIIIIIIIIIIIITIIIIIIIIIIWIIITIHIEIIIII 
objet 28525  GCITGAGAGCARARIGICIGGIARAGGCCARCARÜUARCARAGGCCARACTGICACTIARGCARA  2B934 


Query 1 AICTGCIGCIGAGGÜCTICTAAGARGCCICGGCARAARACGIACTGCCACIARAAGCATACRA 0 
תחת=ת===ח==-===ח========[====00000‎ 
object 28989 ERTCTGCTGCTGAGGCTTCTAAGARGCCTCGGCARAARACGTACTGCCACTARAGCATARCRA 4 


Query i61 TGIAACACAAGCITICGGCAGACGIGGICCAGARÜUARA 8 


פהתתת==חפתתתסססס 
objet 49045 TIGIRACACRAGCITICGGCAGACGOIGGICCAGARCARA  JB0BZ‏ 


M21-17 Negative sequencing 


G1 M21-17 - 5000659064 20210119 123031 Inst Model/Name 3200/seqstudio-232000842 
M21-17 - 5000659064 Jan 19,2021 12:30PM, EST 
S/N G:821 A:1252 T:2910 C:2102 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:45PM, EST 
KB.bcp 902 to 1507 Pki Loc:902 Spacing:9.88 Pts/Paneli200 
KB 1.42.4  Cap3 Version 6.2 HiSQV Bases: 10 Plate Name: Plate 20210119 113534 
AG A 61 CCTAC A (C AC ATAAG G(T TTA ACATTC(ATAAAAGGCTTCTIACGCAA IC GT GET C (AG AACAA AA 
1 10 | 9 28 y 37 A6 55 4 





Wu N 3 | Ji 


Lat 7 


A s A.‏ ו 





M21-18 Negative sequencing 


H1 M21-18 - 5000659066 20210119 123032 Inst Model/Name 3200/seqstudio-232000842 

M21-18 - 5000659066 Jan 19,2021 12:30PM, EST 

S/N G:199 A:559 T:822 C:732 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 12:45PM, EST 
KB.bcp Pts 913 to 5725 Pk1 Loc:913 Spacing:9.25 Pts/Panelt200 
KB 1.42.4 4 Version 6.2 HiSQV Bases: 24 Plate Name: Plate 20210119 113534 


AGT 2776 CGC IAG GA GAÀA À G G G CAAIGTAG IG CA GT (ACA ACA ACG AACAACEG AIG GGG CCA GACCCGAC GC CGAAGGTGA CC TIGG GCCGLACGTG 
1 3 5 7 9 1113 15 1719 21 23 25 2729 31 33 35 37 פב‎ 4[ 4: 35 37 48 51 53 55 5759 61 63 65 67 69 71 73 75 77 79 8183 B5 8 B9 391 9: 35 97 93 





WWW A Wann oe RN 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-19 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 





A2_M21-19 - S000659068 20210119 125810 Inst Model/Name 3200/seqstudio-232000842 

M21-19 - S000659068 Jan 19,2021 12:58PM, EST 

S/N G:57 A:73 T:66 C:86 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 01:12PM, EST 
KB.bcp Pts 2318 to 4345 Pk1 Loc:897 Spacing:9.32 Pts/Paneli200 
KB 1.4.24 Cap: Version 6.2 HiSQV Bases: 178 Plate Name: Plate 20210119 113534 
GCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCAGCTTGAGAGCAAAATGTCTGGTAA AGGC CAACAACAACAAGGC( 

1 10 19 28 55 64 73 82 91 10 


1415 
1132 


A AAC TGTCACTAAGAAATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAATGT A CACAAGC IT oe 
109 118 127 136 163 172 181 190 


1415 
1132 


GTgG TCCAGaA CAA AA 





199 208 
1415 
1132 
849 
566 
283 
| 0 
An applied ins C1_M21-19 - 5000659068 20210204 072648 Inst Model/Name 3200/seqstudio-232000842 
M21-19 - 8 Feb 04,2021 07:26AM, EST 
S/N G:144 A:179 T:206 C:200 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 07:41AM, EST 
KB.bcp Pts 1436 to 4381 Pk1 Loc:705 Spacing:9.47 Pts/Panelt1200 
KB1.424  Cap3 Version 6.2 HiSQV Bases: 301 Plate Name: Plate 20210204 065936 
CAGCAG ZT TTCTTAG TGACAGTTTGGCCTTGT TGTTGT TGGCCTT TACCAG ACATTTTGCTCTCAAGC TGGTTCAATCTGT (AAGCAGCAGCA AAGCAAG| 
31 41 51 61 71 81 91 1| 


1600 
1280 


AGCAGCATCACCGCCATTGCCAGCCATTATAGCAGGAGAAGTTCCCCTACTGCTGCCTGGAGTTGAATTTCTTGAACTGTTGCGACTACGTGATGAG GAAC| 
111 121 131 141 151 161 171 181 191 201| 


š ו וו היו‎ I! 


GAG AAG AGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAGTTGTAGCACGATTGCAGCATTGT » 
211 221 231 241 251 261 271 281 291 


= (ahi dev mul 


GCAGGATTG 
301 


1600 
1280 
960 
640 
320 





0 | EN 
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Infotext SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
QARS-CoV-2/human/U SA/MA-MA SPHL-00935/2020, complete genome 
Sequence ID: MW540042.1Length: 23807Number of Matches: 1 





sas oe cC ECCE MM CM CC SCC CDD E PCM agence r r 
! Score ! Expect ! Identities | Gaps ! Strand 
i i i ו‎ I 
LÀ i — - —— i-——— 
. I I . 
| 736 bits[338) 0.0 | 398/398(10096) ! 0/398(0%5) | Plus/Plus 
I I ו‎ I 
"nus 1 Jus. המו או‎ CAXT FERC EE t TAR n COTBCIACARCTTCCTCARGGRACAACATTI ba Chak €0 — ERE 
=======ס=======סה6.‎ 
Shick. 28673  CAMTCCTGCTAACAATGCTGCAATCCTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 2 
Query 61  AGGCITCTACGCAGARGGGAGCAGAGGCGGCAGTCAAGCCTCITCICGTICCICATCACG 120 
IlIIIHIIIIIPIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIWPIHWIIIII 
Shick. 28723  AGGCITCTACCCAGAAGGGACCAGAGGCGGCACTCAAGCCTCTTCTCCTICCTCATCACG 28752 
Query lal  TAGTCGCAACAGTTCRAGAARTTCARCTCCAGGCAGCASIAGGGGRACTICICCIGCIAT 180 
כתתתתתתתתת=תתת=ת=ה======ס=ס========ב.‎ 
Sbjct. 28793 TAGTCGCAACAGTTCRAGAARTTCAACTCCAGGCAGCAGIAGGSGRACTICICCIGCIAT 28852 
Query LA  RATGGCTGGCRATSGCGGTGRIGCTGCTCITGCTITSCTGCTGCITGACAGATTGRACCA 240 
כה-₪8[[(=ָ(תתקקקס]ח[סחח([=====ח(=)=)==)[)ח==[=ח====₪.‎ 
Shick. 28853  ARTGGCTGGCAATGGCGGTGATGCTGCICITGCTITGCTGCTGCITGACAGCATTGAACCA 28912 
Query 241  GCTTGRGAGCAARATGTCTGGTAAAGGCCARCRACRACAAGGCCARACTGTCACTRAGAA 300 
כ=ת===תה=ת=תה============סס====ססס=ס===סס₪‎ 
Shick. 28913  GCITGAGAGCAAAATCTCTGCTARAGGCCAACARCAACAAGGCCARACTGTCACTAACAA 2 
Query A01  ATCIGCTGCTGAGSCTTCTARGAAGCCTCGGCRAARACSTACTGCCACTARAGCATACAA 0 
ה====סס==סס=סס.‎ 
Sbjct. 28973 ATCIGCIGCIGAGGCTTCTAAGAAGCCICGGCRAARACGTACTGCCACTARAGCATACAA 2 
Query A161  TGTAACACAAGCITICGGCAGACSIGGTCCAGRACAAR 8 
IIIIIIIIIPIIIIHIIIIHIIIIIIIIIIIIIMIII 
Shick. 29029 TGIAACACAACCITICGGCACACGTGGTCCAGAACAAA 25070 
M21-20 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 
B2 M21-20 - S000659069 20210119 125811 Inst Model/Name 3200/seqstudio-232000842 
M21-20 - S000659069 Jan 19,2021 12:58PM, EST 
S/N G:60 A:86 T:94 C:116 KB 3200 SeqStudio POP1 BDTv1.mob Jan 19,2021 01:12PM, EST 
KB.bcp Pts 1550 to 4292 Pk1 Loc:882 Spacing:9.33 Pts/Panel1200 
KB 1.424  Cap2 Version 6.2 HiSQV Bases: 288 Plate Name: Plate 20210119 113534 


TTATCGT TCCT CAT CACGTATTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG AATGGCTGGCAATGGCGGTG AT 
1 11 21 31 41 51 61 71 81 91 1| 


ONU DON mn tush‏ ו 


GCTGCTCTTCCTTTGCTGCTGCT TG2CAG ATTGAACCAGCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGG CCAAACTGTCACTAAG AAAT 4 
01 111 121 131 141 151 161 171 181 191 20 


hath ahah ו‎ 


ZCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAATGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 
ו‎ 211 221 231 241 251 261 271 281 291 


Jl tM חח‎ 
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Infotext SARS-CoV-2 False-Positive Test Results 
RS Applied D1_M21-20 - S000659069_20210204_072649 Inst Model/Name 3200/seqstudio-232000842 
Biosystems 
M21-20 - S000659069 Feb 04,2021 07:26AM, EST 
S/N G:66 A:66 T:86 C74 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 07:41AM, EST 
KB.bcp Pts 1450 to 4470 Pk1 Loc:897 Spacing:9.73 Pts/Panel1200 
KB 1.424 Cap4 Version 6.2 HiSQV Bases: 308 Plate Name: Plate 20210204 065936 


1815 
1452 
1089 
726 
363 
0 


CAG CAGCAG ATTTCTTAGTGACAGTTTGGCCTTGTTGTTGTTGGC CTTTAC CAG ACATTTTGCTCTCAAGCTGGTTCAAT 0767 CAAGCAGCAGCAAAGCA 
1 11 21 31 41 51 61 71 81 91 10 


ilt TM Qe MN ot 


AGAGCAGCATCAC CGCCATTGCCAGC CATTCTAGCAGGAGAAGTTCCCCTACTGCTGCCTGGAGTTGAATTTCTTGAACTGTTGCGAA TACGTGATGAGG 
l 111 121 131 141 151 161 171 181 191 201 


Lett pd וו ו‎ il 


AACGAGAAGAGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAGTTGTAGCACGAT TGCAGCAT TG] 
211 221 231 241 251 261 271 281 291 ] 


li ips He ttum‏ ו 


TAGCAGGATTG 
301 31] 


Printed on: Thu Feb 04,2021 10:21AM, EST Electropherogram Data Page 1 of 1 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/MA-MASPHL-00789/2020, complete genome 
Sequence ID: MW539963.1Length: #9791Number of Matches: 1 





; Score ! Expect ! Identities | Gaps | Strand 

—— — t — — 
| 736 bits[398) 0.0 | 398/'398(100%) ! Q/398(092&) | Plus/Plus 
Buccs CARTCCIGCTAACAX (CAR TGUIGCARATCETGCTACAACTICOICARGGAACRACATIGOCRAA Eb  —  — — ——  — 


ה=====ס=א88אשא 
BShisk.. 48708  CARTCCTGCTARCAATGCTGCAATCGTGCTACAACTITCCICARGGARCAACATTGCCAAA 28767‏ 


Ques Rl. AGGCTTCTACGCAGARGGSGAGCAGAGGCGGCAGTCARAGCCTCTITCTCGTTCCTCATCACG 120 
lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIHIIIII 
Shisk..48158  ASGCITCTACGCAGARGGGAGCAGAGSCGGCAGTCARGCCTCTICTCGTICCTCATCACG 7 


Query lel  — TATTCGCARCAGITCRAGAARTTCAACTCCAGGCAGCAGTAGGGGARCTTCTCCIGCTAG 180 


8.8 א 
TATTCGCAACAGTTCAAGAARTICAACTCCAGGCAGCAGTAGGGGRACTICIOCIGCIAG 7‏ 0 בסה 


Query lBl — RATGGCTGGCARTGGCGGTGATGCIGCTCITGCTITGCTGCTECITGACAGATTGAACCA 240 
lIIIHIIIIHIIIIIIIIIIIIIITIIIIHIIIIIIIIIIIIIHIIIIITIIHIIIII 
BShisk. 48358  RATGGCTGGCARTGGCGGTGATGCIGCTCITGCTITGCTGCTGCITGACAGATTGAACCA 7 


Query. 331  — GCITGAGAGCARARTGICTGGTAARAGGCCARCARCAACAAGGCCAAACTGTCACTARGAA 300 


===========א0אאש 
Sbjct 48848  GCTTGAGAGCARARTGICTGGIARAGGCCARCARCAACAAGGCCAAACTGTCACTAAGAA 7‏ 


Query. A01 — ATCTGCTGCIGAGGCTICTARGARGCCTCGGCARARACGTACTGCCACTARAGCATACAA 360 


OTETTA EITTIE‏ תתה 
Shisk...a2908  ATCTGCTGCIGAGGCITCTAAGAAGCCTCGGCARARACGTACTGCCACTARAGCATACAA 25067‏ 


Query 161 TSTAACACAAGCTTTCOGGCAGACGTGSGTCCRGRACRAR 388 


בהתהההתתשש 
BShisk.. 432568 TSTAACACRAGCTITICGGCAGACGIGSICCAGAACKAR 29105‏ 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-31 Negative sequencing 




















An ור‎ A1 21-31 - 5000659079 20210120 131459 Inst Model/Name 3200/seqstudio-232000842 
M21-31 - 8000659079 Jan 20,2021 01:14PM, EST 

S/N G:110 A:373 T:595 C:693 KB 3200 SegStudio POP1 BDTv1.mob Jan 20,2021 01:29PM, EST 
KB.bcp Pts 919 to 2621 Pki Loc:919 Spacing:9.88 Pts/Panelt200 
KB 1.42.4 Gap: Version 6.2 HiSQV Bases: 35 Plate Name: Plate 20210120 124645b 
| AGAELTGETCAG CC JC AGAIGGGA AGE 01 ₪ E G TG C(A C ICC GEC TGCACIGEGIAICCCACAA AA C TG GC C CTCTGC (GC TGEGCTTCAGC TT (A AAGGG T C] 
1 10 18 37 46 55 4 73 82 91 10 





























Mie. LAK ON pa A Ak oe Aryl hos aa nl AL oad Yl an 


M21-32 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


An ` aTM B1_M21-32 - S000659080_20210120_131500 Inst Model/Name 3200/seqstudio-232000842 
M21-32 - S000659080 Jan 20,2021 01:14PM, EST 
S/N G:173 A:227 T:214 C:282 KB 3200 SeqStudio POP1 BDTv1.mob Jan 20,2021 01:29PM, EST 
KB.bcp Pts 1431 to 4336 Pk1 Loc:902 Spacing:9.35 Pts/Panelt200 
KB1.424  Cap2 Version 6.2 HiSQV Bases: 298 Plate Name: Plate 20210120 124645b 
CGGCAGT CAAGC CTCTTCT CGT TCCTCAT CACGTAGTCGCAACAGT TCAAG AAAT TCAAC TCCAGGCAGCAG TAGGG GAAT TTCTCCTGC ITAGAATGGC 

1 11 21 31 41 51 61 7 81 91 

1470 


882 


bbb Mtt CH JN /‏ הר 


TGGCAATGGCGGTGATGC TGC TCTTGCTTTGCTGCTECCTTGACAG ATTGAAC 0260 776 6 6 602 767 607 667 הג‎ AGGCCAACAACAACA 26 60 0 א‎ | 
101 111 121 131 141 151 161 171 181 191 | 


ACTGTCACTAAGAAATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAATGTAACACAAGCTTTCGGCAG ?C GT 
201 211 221 231 241 251 261 271 281 291 


= fth NM ileal 


GGTCCAGA AC?zA 
301 311 


Printed on: Thu Jan 21,2021 11:25AM, EST Electropherogram Data Page 1 of 1 
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Infotext SARS-CoV-2 False-Positive Test Results 


NS Applied 


PX כ‎ Biosystems E1 M21-32- 5000659080 20210204 075426 Inst Model/Name 3200/seqstudio-232000842 
M21-32 - 0 Feb 04,2021 07:54AM, EST 

S/N G:335 A:435 T:702 C:456 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 08:09AM, EST 
KB.bcp Pts 1295 to 4340 Pk1 Loc:853 Spacing:9.51 Pts/Panel1200 
KB1.424 Cap: Version 6.2 HiSQV Bases: 320 Plate Name: Plate 20210204 065936 
CTTAG AAGC CT CAGCAGCAG ATTTCT TAGTGACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAG ACAT 1110010162 AGCTGGT TCAATCT GT CAAGC] 

1 11 41 51 61 71 81 91 10 


: i | mum Min TN UU 


RGCAGCAAAGCAAGAGCAGCATCACC GC CATTGCCAGCCATTCTAGCAGG AG AAATTCCCCTAC TGC TGCCT 6667 TGAATTTCTTGAACT GT TGC GAC T| 
ו‎ 111 121 131 141 151 161 171 181 191 201 


= apte tel fbl 


ACGTGATGAGG AACGAGAAGAGGCTTG?2CTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAGTTGTAGCACG 
211 221 231 241 251 261 271 281 291 


= Wm oth hh t 


m 


GCAGCATTGTTAGCAGGATTG 
101 311 321 


Printed on: Thu Feb 04,2021 10:28AM, EST Electropherogram Data Page 1 of 1 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete 
genome 

Sequence ID: MW545477.1Length: 29868Number of Matches: 1 

Range 1: 28685 to 29082GenBankGraphics 


Score Expect Identities Gaps 
736 bits( 398) 0.0 398/398(100%) 0/398(0%) 
uer 1 CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 60 


הררההההההוווווווווהרהההרההררההווההווווווווווורהרהוורהרהוהוהההההוווווווו 
Shict 259665 CARTCCIGCTAACAATGCTGCAATCGIGCTACAACTTICCTCAAGGAACAACATTGCCAAA 287434‏ 


We 3 el AGGCTTCTIACGCAGAnBR(GGGAGCA(GAGGCGGCAGICARARGCCTCTTCTCGITCCTCATCACG 1zü 


הההרההההוווווווווהוההרהרהרהההרהרהרהההווווווווווההוההררהההרהרהוהההווווווווו 
 AGGCITCTACGCAGAAGGGAGCAGAGGCGGCAGICARAGCCTCTTCTCGITCCTCATCACG 28804‏ 28745 יר וי = 


tre r 121 TAGTCGCAACAGITCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTITTCTCCTGCTAG 160 


הההרההההווהווווווווהוהווהרהההרהרהרהההווווווווווהההררההההוהוהוההווווווווו 
Ct 20605 TAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTICTCCIiG°CTAG 26664‏ וי = 


"uer 181 AATGGCTIGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTQGACAGATTOGAACCA 240 


LLELEEEEEEE E EE EL TIL T EL EPP 
Sbict 28865  AATGGCIGGCARTGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 28924 


er 241 GÜCTTGAGAGÜCAAAATGTCTGGTAAAGGCCAACAACAACARAGGCCAAACTGTICACTAAGAAn 300 


והוהרהַההההההוווווווווורהררהררהוווווווווווווהווההררררההרהרווווווווווון 
Sbjct 28925  GCTTGAGAGCAAARTGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 28984‏ 


er 301 AJTCTGCIGCTGAGGCTICTAAGAAGCCTCGGCAAAABRCGTACTGCCACTAAAGCATIACAA 6360 


וררהההההרהוווווווווההההרההררההווההוווווווווווהרהרהורהרהווהההההווווווווו 
 ATCTGCIGCTGAGGCTTCIAAGAAGCCTCGGCAAAABRCGTIACTGCCACTAAAGCATACAAR 29044‏ 289585 = וי = 


er 1 TGTAACACAAGCITICGGOCAGACGIGGICCAGAACAnAnA 396 


הההההההההוווווווווהוההררהרהההרההרההרווווווווו 
Shot 29045 TGTAACACAAGCITTICGGCAGACGIGGICCAGAACAAR 29082‏ 
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M21-33 Negative sequencing 


FS ` MA 


S/N G:657 A:1440 T:2023 C:2976 


C1_M21-33 - 5000659081 20210120 1 
M21-33 - 1 
KB 3200 SeqStudio POP1 BDTv1.mob 
KB.bcp Pts 910 to 1469 Pk1 Loc:910 
KB1.424  Cap3 Version 6.2  HiSQV Bases: 11 
ICG AGT G T C G GTA C ATAACA GAARAA GT C TGGG CAC TTGCAG JC GTGGTAAAG AACAA AA CGG 
1 10 19 28 37 46 55 


v 
340 
272 


: A Phat lua 





M21-34 Positive bi-directional sequencing and BLAST with 2 single nucleotide mutations typed in red 


An ור‎ UE D1_M21-34 - S000659082 20210120 131502 
M21-34 - 8000659082 

S/N G:324 A:390 T:379 C:428 KB 3200 SeqStudio POP1 BDTv1.mob 

KB.bcp Pts 1651 to 4401 Pk1 Loc:921 


KB1.424 Cap:4 Version 6.2 HiSQV Bases: 286 


SARS-CoV-2 False-Positive Test Results 


Inst Model/Name 3200/seqstudio-232000842 
Jan 20,2021 01:14PM, EST 

Jan 20,2021 01:29PM, EST 

Spacing:9.88 Pts/Panel1200 

Plate Name: Plate 20210120 124645b 


Inst Model/Name 3200/seqstudio-232000842 
Jan 20,2021 01:14PM, EST 

Jan 20,2021 01:29PM, EST 

Spacing:9.53 Pts/Panel1200 

Plate Name: Plate 20210120 124645b 


TTCCTCAT CACGTAGT CGCAACAGTTTAAGAAATTCAACT CCAGGCAGCAGTAGGGGAAGTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGC TGC ] 


1 11 21 31 41 51 61 


71 


81 91 1 


| TANI {ul Matha וו‎ bu 


CTTGCTTTGCTCC TECTTGACAGATTGAACCAGCTTG AG AGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGT CAC TAAG oe 


101 111 121 131 141 151 161 


171 


181 191 20 


tall Ili ull UU 


ZTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAATGTAACACAAGCTTTCGGCAG AC GTGGT CCAG AACAAA 


211 221 231 241 251 261 


1340 


June 14, 2021 


271 


= Mt thu dcs 


281 





COVID-19 Pandemic: Case Studies & Opinions, Volume 02(03): 258—278, 2021 


research L@ 


Infotext 


ASD et 


S/N G:510 A:578 T:876 C:683 


KB.bcp 


KB1.424  Cap2 


F1 M21-34- S000659082 20210204 075427 
M21-34 - 2 
KB 3200 SeqStudio POP1 BDTv1.mob 
Pts 1293 to 4336 Pk1 Loc:852 
Version 6.2 HiSQV Bases: 318 


SARS-CoV-2 False-Positive Test Results 


Inst Model/Name 3200/seqstudio-232000842 


Feb 04,2021 07:54AM, EST 
Feb 04,2021 08:09AM, EST 
Spacing:9.5 Pts/Panel1200 
Plate Name: Plate 20210204 065936 


| CTTAG AAG CCTCAGCAGCAG ATTTCTTAGTGACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAG ACATTTTGCTCTCAAGCTGGTTCAATCTGT CA AG CAJ 


1 


1 


1435 
| 1148 
| 861 
| 574 
| 287 
lo 


211 


qtd ti 


GCAGCAT TGTTAGCAG GATTG 


11 


i וו‎ 


111 


CGTGATGAGGAACGAGAAGAGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAA TGT TGTTCCTTGAGGAAGTTGTAGCACGAT ] 
221 231 241 251 261 


311 


41 51 61 


Med md 


| GCAGCAAAGCAAGAGCAGCATCAC CGCCATT GCCAGC CATTCTAGCAGGAG AACTTCCCCTACTGCTGCCTGGAGTTGAATTTCTTAAACTGTTGC GAC TA| 
121 131 141 151 161 


71 


171 


271 


321 


Printed on: Thu Feb 04,2021 10:31AM, EST 


June 14, 2021 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-QDX-2783/2020, complete genome 
Sequence ID: MW460593.1Length: 29782Number of Matches: 1 


Range 1: 28666 to 29063GenBankGraphics 


Score 
736 bits(398) 
uer 1 


Sbjct 28666 


er 61 


Sbjct 28726 


uer 121 


Sbjct 28786 
uer 181 
Sbjct 28546 

Query 241 
Sbjct 28906 


uer 301 


Sbjct 28966 


uer 361 


Sbjct 29026 





Expect Identities Gaps 


0.0 398/398(100%) 


CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTICCTCAAGGAACAACATTGCCAAA 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTICCT CAAGGAACAACATTGCCAAA 


AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTICTCGTTICCTCATCACG 


והוההההההווווווווווווווווווווווווווווווווווווווווווווווווווווו 
AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTICTCGTTCCTCATCACG‏ 


TAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAAGTTCTCCIGCIAG 


ההההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
TAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAAGTTCTCCTGCTAG‏ 


AATGGCTGGCAATGGCGGIGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 


ה ההוהווווווווווווווווווווווווווווווווווורהררהרהההההההוווווההוווו 
AATGGCTGGCAATGGCGGTIGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA‏ 


GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 


ILEEEEEEEEEEELLEE ELE ELLE EEEEEEEEEEE EET TEEPE 
GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 


ATCTGCTGCTGAGGCTICTAAGAAGCCT CGGCAAAAACGTACTGCCACTAAAGCATACAA 


LLEEEEEEEEEEEEEEEEELLEEEEEEEEEEEEEEEE EEE 
ATCTGCTGCTGAGGCTICTAAGAAGCCT CGGCAAAAACGTACTGCCACTAAAGCATACAA 


TGTAACACAAGCTTTCGGCAGACGTGGTICCAGAACAAA 395 


ו וההההההווווווווורוווווווווווווווווווו 
TGTAACACAAGCTTTICGGCAGACGTGGTCCAGAACAAA 29063‏ 
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0/398(0%) 


60 


28725 


120 


28785 


180 


28845 


240 


28905 


300 


28965 


360 


29025 


81 91 101 





181 191 201 | 





281 291 30 
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Plus/Plus 
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SARS-CoV-2 False-Positive Test Results 


M21-35 Negative sequencing with human gene amplification 


An Applied ms E1 M21-35- S000659083 20210120 134245 Inst Model/Name 3200/seqstudio-232000842 
M21-35 - - 3 Jan 20,2021 01:42PM, EST 

S/N G:300 A:922 T:1159 C:1342 KB 3200 SeqStudio POP1 BDTv1.mob Jan 20,2021 01:57PM, EST 
KB.bcp Pts 897 to 2950 Pk1 Loc:897 Spacing:9.33 Pts/Panel1200 
KB1.424 Cap! Version 6.2 HiSQV Bases: 56 Plate Name: Plate 20210120 124645b 
7 100 CA GT GGAGGAG GACAGCAAGA G 20100166 GC TGC C KACCCAG )660200 GGGG CCAG AACAACAGA2GC CT CTGCCA CTGGCTTCAGCTT(AA 2G] 


1 6 11 16 21 26 31 36 41 46 51 56 61 66 T7 76 81 86 91 96 





GGTCATGGTCAGCAG ACGTGGTCCAG AACAA AA 
101 106 111 116 121 126 131 








M21-36 Negative sequencing 


An applied ms F1_M21-36 - S000659085 20210120 134246 Inst Model/Name 3200/seqstudio-232000842 

M21-36 - 8000659085 Jan 20,2021 01:42PM, EST 
S/N G:814 A:2121 T:2400 C:3519 KB 3200 SeqStudio POP1 BDTv1.mob Jan 20,2021 01:57PM, EST 
KB.bcp Pts 881 to 1269 Pk1 Loc:881 Spacing:9.88 Pts/Panelt200 
KB1.424  Cap2 Version 6.2 HiSQV Bases: 3 Plate Name: Plate 20210120 124645b 





AC GA GC GG CtAGCACAAIAA AG AJATGA AG A CAA AC C CC C C(CCGGG 


1 


10 19 28 37 46 





M21-37 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


An applied ms G1 M21-37- 5000659088 20210120 7 Inst Model/Name 3200/seqstudio-232000842 

M21-37 - S000659088 Jan 20,2021 01:42PM, EST 
S/N G:166 A:219 T:175 C:252 KB 3200 SeqStudio POP1 BDTv1.mob Jan 20,2021 01:57PM, EST 
KB.bcp Pts 1422 to 4324 Pk1 Loc:894 Spacing:9.36 Pts/Paneli200 
KB1.424 Cap:3 Version 6.2 HiSQV Bases: 308 Plate Name: Plate 20210120 124645b 











1600 
1280 


CGGCAGTCAAGCCTCTTCTCGT TCCT (AT CACGTAGTCGCAACAGTTCAAG AAAT TCAAC T CCAGGCAGCAGTAGGGGAATTTCTCCTGC TAG AATGGC 
1 11 21 31 41 51 61 71 g1 91 


= uit TNT Im / 


TGGCAATGGCGGTGATGCTGC 101160 11160160 160 1716 06 7 16 0060 7116 6 AGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAA| 
11 111 121 131 141 151 161 171 181 191 i 


butt d bb b Mu 


ACTGTCACTAAGAAATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGC CAC TAAAGCATACAATGTAACACAAGCTTTCGGCAGACGT 
201 211 221 231 241 251 261 271 281 291 


hal ai ilvaite ala 


GGTCCAGA ACAAA 
301 31 


Printed on: Thu Jan 21 ,2021 09:58AM, EST Electropherogram Data Page 1 of 1 


June 14, 2021 


COVID-19 Pandemic: Case Studies & Opinions, Volume 02(03): 260—278, 2021 


research L@ 
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AB 


Applied 
Biosystems 


S/N G:576 A:716 T:903 C:714 


KB.bcp 


KB 1.424 Capi 


A1 M21-37- S000659088 20210203 070526 
M21-37 - 8 
KB 3200 SeqStudio POP1 BDTv1.mob 
Pts 1417 to 4375 Pk1 Loc:711 
Version 6.2 HiSQV Bases: 306 


SARS-CoV-2 False-Positive Test Results 


Inst Model/Name 3200/seqstudio-232000842 
Feb 03,2021 07:05AM, EST 

Feb 03,2021 07:20AM, EST 

Spacing:9.49 Pts/Panelt200 

Plate Name: Plate 20210203 064528 


CAG CAGCAG ITTTCTTAGTGACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAG ACATTTTGCTCTCAAGCTGGTTCAATCTGT CAAG CAG CAGCAAAGCA 
1 1 31 41 51 61 71 81 91 10] 


yb e 


1220 
AG AGCAGCATCACCGCCATTGCCAGCCATTCTAGCAGGAGAAATTCCCCTACTGCTGCCTGGAGTTGAATTTCTTGAACTGTTGCGAC IACGTGATGAGG 


: iut lsh 
2 הת‎ 


ACGAGAAGAGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGG AAGTTGTAGCACGATTGCA GCA T T GT| 
| 
211 221 231 241 251 261 271 281 291 3 


= Mah ו וו‎ pb tlh lh 


TACCAG GAT TG 
101 311 














Printed on: Wed Feb 03,2021 09:58AM, EST Electropherogram Data Page 1 of 1 


Severe acute respiratory syndrome coronavirus 2 isolate 
CSARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete 


genome 
Sequence ID: MW545477.1Length: 29868Number of Matches: 1 


Range 1: 28685 to 29082GenBankGraphics 
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Score Expect Identities Gaps Strand 

736 bits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus 

uer 1 CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 60 
והההההוווווווווווווווווווווווווווווווווווווווווווווווווווווו‎ 

Sbjct „29685, CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 28744 

uer 61 AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCACG 120 
והההההוווווווווווווווווווווווווווווווווווווווווווווווווווווו‎ 

Sbjct 28745,  AGGCTICTACGCAGAAGGGAGCAGAGGCGGCAGTICAAGCCTCTTCTCGTITCCTCATCACG 28804 

uer 121 TAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 180 
והההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו‎ 

Sbjct 28805 TAGICGCAACAGITCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 28864 

uer 181 AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 240 
והההההוווווווווווווווווווווווווווווווווווווווווווווווווווווו‎ 

Sbjct . 28865  AATGGCIGGCAATGGCGGIGATGCTGCTCITGCTTITGCTGCTGCTTGACAGATTGAACCA 28924 

uer 241 GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 300 
והההההוווווווווווווווווווווווווווווווווווווווווווווווווווווו‎ 

Sbjct . 28925 GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 28984 

er 301 ATCTGCTGCTGAGGCTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 360 

והההההוווווווווווווווווווווווווווווווווווווווווווווווווווווו 

Sbjct . 28985 ATCTGCTGCTGAGGCTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 29044 


uer 361 


Sbjct 29045 


TGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 8 


וההווווווווווווווווווווווווווווווווווו 
TGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 29082‏ 
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resoar LA 
Infotext SARS-CoV-2 False-Positive Test Results 


M21-38 Positive bi-directional sequencing and BLAST with 2 single nucleotide mutations typed in red 


Applie 
AS D H1 M21-38- 5000659090 20210120 134248 Inst Model/Name 3200/seqstudio-232000842 


M21-38 - - 0 Jan 20,2021 01:42PM, EST 
S/N G:320 A:461 T:373 C:532 KB 3200 SeqStudio POP1 BDTv1.mob Jan 20,2021 01:57PM, EST 
KB.bcp Pts 1564 to 4361 Pk1 Loc:903 Spacing:9.48 Pts/Panelt200 
KB1.424 Cap:4 Version 6.2 = HiSQV Bases: 286 Plate Name: Plate 20210120 124645b 











AT ד‎ CTCGTTCCTCATCACGTAGT CGCAACAGTTCAAG AAATTCA ACT CCAGG CAGCAGCAGGGGAACTTCTCCTGC TAGAATGGCTGGCAATGGCGGTGA 


21 31 41 51 61 91 1 


: TT TUNI: "T TW 


TCCTGCTCTTGCTTTGCTGCTGCTTGACAG ATTGAACCAGCTTGAG ?GCAAAATGT CTGGTAA AGGCCAACAACAACAAGGCCAAACTGTCAC dux: 
111 121 131 141 161 171 181 191 


: Abani a ih 


CTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAATGTAACACAAGCTTTCGGCAGACGTGGTCCAG AACAAA 











211 231 241 251 261 271 281 291 
1620 
1296 
648 
P ו וו‎ 
ol / 
An applied ms B1 M21-38- 5000659090 20210203 7 Inst Model/Name 3200/seqstudio-232000842 
M21-38 - 5000659090 Feb 03,2021 07:05AM, EST 
S/N G:599 A:646 T:802 C:710 KB 3200 SeqStudio POP1 BDTv1.mob Feb 03,2021 07:20AM, EST 
KB.bcp Pts 1384 to 4370 Pk1 Loc:872 Spacing:9.54 Pts/Paneli200 
KB 1.424  Cap2 Version 6.2 HiSQV Bases: 309 Plate Name: Plate_20210203_064528 
CCT CAG CAGCAG AT TT CT TAG TGACAGT TTGGC CTTGT TGT TGT T GGCCTTTAC CAG ACATTTTGCTCTCAAGCTGGT TCAAT CTGTCAAG CAGCAGCAA] 
41 51 61 71 81 91 10 


1610 
1288 


AGCAAGAGCAGCATCACCGCCATTGCCAGCCATTCTAGCAGGAGAAGTTCCCCTGCTGCTGCCTGGAGTTGAATTTCTTGAACTGTTGCGACTACGTGAT G| 

111 131 141 151 161 171 181 191 201 
1610 
1288 


AGGAACGAGAATAGGCTTGAC TGC CGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAA TGTTGTTCCTTGAGGAAGTTGTAGCACGATTGCA GC go 


211 221 231 241 261 271 281 291 


1610 
1288 


= yy mE "7 m hod hit 


TGTTAG(AG GATTG 
311 
1610 
1288 
966 
644 
322 





0 
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Infotext 


M21-39 Positive bi-directional sequencing and BLAST with 3 single nucleotide mutations typed in red 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/FL-BPHL-2797/2020, complete genome 
sequence ID: MW523459.1Length: 29787Number of Matches: 1 
Range 1: 28671 to 29068GenBankGraphics 


Score 
736 bits(398) 
uer l 


Sblct 29571 


Wer 1 


Sbjct .1 


Wer 121 


Sbjct 294921 


Wer 161 


Sbjct ood 


Wer 241 


SOU ct 258911 


wer 301 


3blcL 40971 


Wer 361 


232031 .רסל 


> Applied 
h. ) Biosystems 


S/N G:26 A:35 T:27 C:39 


KB.bcp 


KB 1.42.4 Cap: 
CCAGGCAGCAGTAA ACGAAC TTC TCCTGC TA gAATGGC TGGCAAT GGC GGT GAT GC TGC TCTTGCTTTGCTGCTGCTTGACAG ATTGAACCAGCT TG 2G ג‎ 


GCAAAATGTCTGGTAAAGGCCAACAA 


21 


11 


111 


Expect Identities Gaps 


0.0 398/398(10095) 
CAATCCIGCIAACAATGCIGCAATCGIGCTACAACTICCTCAAGGAACAACATTGCCAAA 


ILEEELEEEEEEEEELE EL ELE EEEEEEEE EE E LEE ELTE ELE EE EL EET EE E EET EI TT ! 
CAATCCTGCTAACARATGCIGCAATCGIGCTACAACTTCCTCAAGGAACAACATTGCCAAA 


AGGCTTCTACGCAGAAGGGAGÜCAGAGGÜGGCAGICAAGCCTATTCTCGITCCTCATCACG 


LLEEEEEEEEEEEL LLL LEE EEEEEEEEEEEE TELE TETTE LEE EE EIE EET EET E I I TG 0 0 
AGGCTICIACGCAGAAGGGAGCAGAGGCGGCAGICAAGCCTATTCTCGITCCICATCACG 


IAGICGCAACAGIICARGAAATTCAACTCCAGGCAGCAGCAGGGGAACTTCTCCTGCTAG 


ILELTELEEEEEEEEEE LET LEE EET LEE EEEEEL TEE ELT ITITI EE EE LEE EE EET EIT] 
IAGICGCAACAGITCAAGAAATTCAACTCCAGGCAGCAGCAGGGGAACTTCTCCTGCTAG 


AATGGCIGGCAATGGCGGIGATGCTGCTCTTGCTITGCTGCTGCTTGACAGATTGAACCA 


ILEEELEEEEEEEEL ELE ELE EEEEEEEE EEE E ELE EE E EET EE E EET E ILLI! 
AATGGCIGGCAATGGCGGIGATGCTGCTCITGCITIGCTGCTIGCTTIGACAGATTGAACCA 


GCTIIGAGAGCAARATGICIGGIAAAGGCCAACAACAACAAGGCCAAACIGICACIAAGAA 


כ==ס====ת===============סס(00-- 
GCTIIGAGAGCAARAATGTCIGGTAAAGGCCAACAACAACAAGGCCAAACTGICACTAAGAA‏ 


ATCIGCIGCIGAGGCIICTAAGAAGCCTCGGCAARAAACGTACTGCCACTAAAGCATACAA 


IEEEELEEEEEEEETLE EL ELE EEEEEEEE ELE LEE ELTE ELE EE EE EE EE E EET E ITI! 
ATCTGCIGCTGAGGCITCIAAGAAGCCTCGGCAARAAACGIACTGCCACTAAAGCATACAR 


IGIAACACAAGCTITCGGCAGACGIGGICCAGAACAAA 8 


IIIIIIIIIIIIIIIIIIIIITTITIIITIIIIIIIIIII 
IGIAACACAAGCTIICGGCAGACGIGGICCAGAACAAA 29068 


A2 M21-39- S000659091 20210120 141026 
M21-39 - 1 
KB 3200 SeqStudio POP1 BDTv1.mob 
Pts 1976 to 4311 Pk1 Loc:890 
Version 6.2 HiSQV Bases: 216 


21 31 41 51 61 


121 131 141 151 161 


TAAAGCATACAATGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 


1 


1176 


211 


221 231 241 


Pb em Mu 
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SARS-CoV-2 False-Positive Test Results 


0/398(0%) 


0 


28730 


360 


29030 


71 


171 


Strand 


Plus/Plus 


Inst Model/Name 3200/seqstudio-232000842 
Jan 20,2021 02:10PM, EST 

Jan 20,2021 02:25PM, EST 

Spacing:9.33 Pts/Paneli200 

Plate Name: Plate 20210120 124645b 


81 91 1) 


= הוה‎ OM 7 


AAATCTGCTGCTGAGGCTTCTIAAG AAGCCTCGGCAAAAACGTACTGCCAC‏ 6 הגד 00 67 ד 6 גג 62 0 ₪6 ג ג סה ה 


181 191 2) 


= dail. M eu 
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infotext SARS-CoV-2 False-Positive Test Results 
An Applied C1 M21-39- S000659091 20210203 070528 Inst Model/Name 3200/seqstudio-232000842 
Biosystems 
M21-39 - S000659091 Feb 03,2021 07:05AM, EST 
S/N G:388 A:502 T:544 C:503 KB 3200 SeqStudio POP1 BDTv1.mob Feb 03,2021 07:20AM, EST 
KB.bcp Pts 1431 to 4374 Pk1 Loc:772 Spacing:9.53 Pts/Panel1200 


KB 1.424  Cap3 Version 6.2 HiSQV Bases: 299 Plate Name: Plate_20210203_064528 
CAGCAG AT TTC TTAGTGACAGT TTGGCCT TGTTGT T GTTGGC CTT IAC CAGACAT T TTGC TCTCAAG CTGGT TCAATCT GT CAAGCAGCAGCAA AGCAAG 
1 11 21 31 41 51 61 71 81 91 1 


| dud TN 


AGCAGCATCACCGC CATTGC CAGCCATTCTAGCAGGAGAAGTTCGTTTACTGCTGCCTGGAGTTGAATTTCTTGAACTGTTGC GAC TACGT GATGAGGAAQ 
101 111 121 131 141 151 161 171 181 191 20 


| etel lit תח ו‎ 


GAGAAGAGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAGTTGTAGCACGATTGCAGCATTGT TA 
1 211 221 231 241 251 261 271 281 291 


= Mdb hiatal 


GCAG GAT TG 
301 
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Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/FL-BPHL-0015/2021, complete genome 
Sequence ID: MW545495.1Length: 29842Number of Matches: 1 

Range 1: 28711 to 29108GenBankGraphics 





Score Expect Identities Gapa Strand 
736 bitaí(39B) 0.0 328/3928 (1005) 0/398 (0%) Plus/Plus 
uer 1 CAATCCTGCTAACAATGCTGCAATCGIGCTACAACTICCTCAAGGAACAACATTGCCAAA 60 
LLEEEEEE EE E ELE LEE LLL TELE EEEEE EE EE ELE TELLE TELLE EE EE EE EE EIL TT T I 
sbjctu. 28711 ^ CAATCCTGCTAACAATGCIGCAATCGIGCTACAACTTCCTCAAGGAACARACATTGCCAAA 28770 
er 61 AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGITCCTCATCACG 120 
וווווווווווווווורהרוווווווווווווווווווווווווווווווווווווו‎ IG Gg ] 
Sbjct 28771  AGGCIICTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGITCCTCATCACG 26830 
Query weld IAGICGCAACAGITCAAGAAATTCAACTCCAGGCAGCAGTIAAACGAACTTCTCCTGCTAG 160 
LLEEEEEEEEE ELLE ELLE LE EELEEEEEE EE EE ELTE LLL TEE LEE EE EE EE EE EIL IT TN I 
Sbjct 28831  TAGICGCAACAGITCAAGAAATTCAACTCCAGGCAGCAGTAAACGAACTTCTCCTGCTAG 28530 
uer 181 AATGGCTGGCAATGGCGGTIGATGCTGCTCTTGCTITGCTGCTGCTTGACAGATTGAACCA 240 
LLEEE EE EE EE E EL LL LLL ELTE EEEEEEEE EE EET TEE LL LT EEEE EE EE EE EI T TG GN ] 
Sbjct 2889]  AATGGCTGGCAATGGCGGIGATGCTGCTCTTGCTITGCTGCTGCTTGACAGATTGAACCA 26950 
wer 241 GCITIGAGAGCAAAAT[GICIGGIAAAGGCCAACAACARACAAGGCCAAACTIGICACTAAGAA 300 
LLEEEEEE EE E ELE TL ELLE ELE EELEEEEEEE EE E ELTE EL LL TEL EE EE EE EE EE EIL IT TN I 
Sbjct 28951  GCIIGAGAGCAAAA[TGICTIGGIAAAGGCCAACAACAACAAGGCCAAACTGICACTAAGAA 29010 
er 301 ATCTGCTGCTGAGGCTTICIAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA — 360 
LLEEEE EE EE E EL ELLE LLL TE EEEEEEEE EE EET TE ELLE LETT EEEE EET EE EE I T TG G 1 
Sbjct 29011  ATCTGCIGCTGAGGCTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 29070 


Query 361 


June 14, 2021 


IGIAACACAAGCIIICGGCAGACGIGGICCAGAACAAA 8 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-40 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


a Y- SS Be Ere ms B2 M21-40- 5000659093 20210120 7 Inst Model/Name 3200/seqstudio-232000842 
M21-40 - 5000659093 Jan 20,2021 02:10PM, EST 
S/N G:14 A:18 T:14 C:20 KB 3200 SeqStudio POP1 BDTv1.mob Jan 20,2021 02:25PM, EST 
KB.bcp Pts 2485 to 4273 Pk1 Loc:876 Spacing:9.11 Pts/Panel1200 
KB 1.4.2.4 Cape Version 6.2 HiSOV Bases: 176 Plate Name: Plate_20210120_124645b 
GCiITC TTGC TTTGCTGC TGC TTGACAG AT TGAAC CAGC TTG AG AG CAAAATGT CTGGTAAAGGC CAACAACAACAAGGCCA AAC TGT CAC TA AG AAATCTGG 

1 11 21 41 51 61 71 81 91 101 

1375 





Š diii n yu ו"‎ ₪ 


TEC TGAGGCTTCTAAG AAGCCTCGGCAAAAACGTACTGC CAC TAAAGCATACAATGTAACACAAGCTTTC GGCAG BC GTGG 700 םג‎ 22 022 A 








111 121 131 141 151 161 171 181 191 
1375 
i - וו‎ fll וו‎ | 
B BEE ens D1_M21-40 - 5000659093 20210203 9 Inst Model/Name 3200/seqstudio-232000842 
M21-40 - 8000659093 Feb 03,2021 07:05AM, EST 
S/N G:176 A:237 T:227 C:211 KB 3200 SeqStudio POP1 BDTv1.mob Feb 03,2021 07:20AM, EST 
KB.bcp Pts 1453 to 4456 Pk1 Loc:722 Spacing:9.65 Pts/Panel1200 
KB1.424 Cap:4 Version 6.2 HiSQV Bases: 303 Plate Name: Plate 20210203 064528 
iG CAGCAGATTTCTTAGTGACAGT TTGGC CT TGTTCTTGTTGGCCTT TACCAGACATTTTGCTCTCA&G CTGGT TCAATCTGTCAAG CAGCAGCAA AG CAAG 
1 11 21 31 41 51 61 71 81 91 101 
1605 


AGCAGCATCAC CGC CAT TGCCAGC CATTCTAGCAGGAGAAGTTCCCCTACTGCTGCCTGGAGTTGAATTTCT TAAACTGTTGCGACTACGTGATGAGGAAC 
111 2 131 141 151 161 171 181 191 201 


: וו‎ Wm M "mme 


GAGAAGAGGCTTGACTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAGTTGTAGCACGATTGCAGCATTGTT] 
211 221 231 241 251 261 271 281 291 30 


> I ND UD Y tbv 





AGCAGG AT TG 
p! 
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Infotext SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00241/2021, complete 
genome 

Sequence ID: MW545471.1Length: 29840Number of Matches: 1 

Range 1: 28699 to 29096GenBankGraphics 





Score Expect Identities Gaps Strand 
736 bits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus 
Quer: l CAATCCTGCTAACAATGCIGCAATCGTGCTACAACTITCCTCAAGGAACAACATTGCCAAA 60 


ה ההרוווווווווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct 28699 CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 28758‏ 


Query 61 AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTICAAGCCTCTICICGITccTcatcace 120 


ההההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct 29759 AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGICAAGCCTICTICICGITCCICATCACG 28818‏ 


Query 121 TAGICGCAACAGITTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCIGCTAG 180 


הההוהוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct 28819 TAGTCGCAACAGTITAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTICICCIGCIAG 28878‏ 


Query 181 AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 240 


הההוהוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct . 28879 AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 28938‏ 


Query 241 GCTTGAGAGCAAAATGICTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 300 


הההוהוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct 28939 GCTTGAGAGCAAAATGICTGGTAAAGGCCAACAACAACAAGGCCAAACTGICACTAAGAA 28998‏ 


Query 301 ATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 360 


הההוהוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct 28999 ATCTGCTGCTGAGGCTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 29058‏ 


Query 361 TGTAACACAAGCTTITCGGCAGACGTGGTCCAGAACAAA 8 


ו וההררוהווווווווווההוווווווווווווווווו 
Sbjct 293033 TGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 29096‏ 


M21-51 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


A1 M21-51- S000659097 20210121 124240 Inst Model/Name 3200/seqstudio-232000842 

M21-51 - 7 Jan 21,2021 12:42PM, EST 

S/N G:95 A:126 T:114 C:141 KB 3200 SeqStudio POP1 BDTv1.mob Jan 21,2021 12:57PM, EST 
KB.bcp Pts 1508 to 4377 Pk1 Loc:843 Spacing:9.77 Pts/Panelt200 
KB 1.42.4 Capi Version 8.2 HiSOQV Bases: 296 Plate Name: Plate 20210121 120038 
ATT CT CGTTCCTCAT 00 120 ד‎ CGCAACAGTTCAAGAAATTCAACTCCAGG CAGCAG ד‎ 00220 1107 CCTGCTAG AATGGC TGGCAATGGC GGT GA] 

11 21 31 41 51 61 71 al 91 10 


1600 
1280 


IGC Tec TC T TGC T T TGC T GC TEC TTG ACAGATTGAACCAGCTTGAGAGCAAAATGTCTGGTAARAGGCCAACARARCAACAAGGCCAAACTGTCAC סה הד‎ AAA 
בו‎ 111 121 131 131 151 161 171 181 191 21 


1600 
1280 


TCTGCTGCTGAGGCTTCTAARGAAGCCTCGGCAARAAACGTACTGCCACTAAÀAGCATACAATGTAACACARAGCTTTCGGCAG?CGTGGTCCAGAACAAA 
11 211 221 231 241 251 261 271 281 291 


1600 
1280 
960 


m | v וו‎ 6 lj 
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Infotext 


ASS Bib eystems 


S/N G:656 A:836 T:1271 C:1064 


KB.bep 


KB 1.4.24 Cap3 


SARS-CoV-2 False-Positive Test Results 


Inst Model/Name 3200/seqstudio-232000842 
Feb 04,2021 07:54AM, EST 

Feb 04,2021 08:09AM, EST 

Spacing:9.51 Pts/Panelt200 

Plate Name: Plate 20210204 065936 


G1 M21-51- 5000659097 20210204 075428 
M21-51 - 7 
KB 3200 SeqStudio POP1 BDTv1.mob 
Pts 1292 to 4339 Pk1 Loc:852 
Version 6.2 HiSQV Bases: 313 


CTTAG AAG C CTCAG CAGCAG ATTTCTTAGTGACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAG ACATTTTGCTCTCAAG CTGGT TCAATCTGT CAAG C] 


11 


i inn TM‏ ב 


כ 
- 


41 51 61 71 81 91 10| 


וו חח ו ו 


GCAGCAAAGCAAGAGCAGCATCACCGCCAT TCC CAGCCATTCTAGCAGGAGAAGTTCCCCTACTGCTGCCTGGA2GTTGAATTTCTTGAACTGTTGCGAC TA 


1 


111 


121 131 141 151 161 171 181 191 201 


= nuit ut vd 


CGTGATGAGGAACGAG AATAGGCTTGACTGCCECCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAGTTGTAGCACGATT 


211 


= Ail tliat lel le 


221 231 241 251 261 271 281 291 30} 


GCAGCATTGTTAGAG GAT TG 


Printed on: Thu Feb 04,2021 10:33AM, EST 


June 14, 2021 


311 


321 


Electropherogram Data Page 1 of 1 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00242/2021, complete 


genome 


Sequence ID: MW545472.1Length: 29830Number of Matches: 1 


Range 1: 28685 to 29082GenBankGraphics 


Score 
736 bits(398) 
er 1 


Sbjct 28685 


er 61 


Sbict 28745 


er 121 


Sbict 28805 


er 181 


Sbjct 28865 


er 241 


Sbjct 28925 


er 301 


Sbict 28985 


er 361 


Sbjct 29045 





Expect Identities Gaps Strand 


0.0 398/398(100%) 0/398(0%) Plus/Plus 
CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 60 


והההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 28744‏ 
AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTATTCTCGTTCCTCATCACG 120‏ 


ההההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTATTCTCGTTCCTCATCACG 28804‏ 
TAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 180‏ 
והההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
TAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 28864‏ 
AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 240‏ 
והההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 28924‏ 
GCTTGAGAGCAAAATGICTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTARAGAA 300‏ 


והההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 4‏ 
ATCTGCITGCTGAGGCTTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 360‏ 


ATCTGCIGCTGAGGCTTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 29044 


TGTAACACAAGCTTITCGGCAGACGTGGTCCAGAACAAA 398 


וההההווווווווווווווווווווווווווווווווו 
TGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 29082‏ 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-52 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


j וי‎ 0 


. tht ltl i tt 








0 | 
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SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete 


genome 


sequence ID: MW545477.1Length: 29868Number of Matches: 1 


Range 1: 28685 to 29082GenBankGraphics 


Score 
736 bits(398) 
"uer l 


Sbjct 25685 


"uer 1 


Sbjct 25745 


"uer 121 


Sbjct 259905 


"uer 151 


Sbjct 25965 


"uer 241 


Sbjct 250922 


Wer 301 


Sbjct . 283885 


"uer 361 


sbhjct 23045 





Expect Identities Gaps Strand 


0.0 398/398(100%) 0/398(0%) Plus/Plus 


CAATCCTGCTAACAATGCTGCAATCGOIGCTACAACTICCTCAAGGAACAACATTIGCCAAR 660 
LLEEEEE EHE EE EET TEL LL LT EEEEEEEE EHE ELLE IL TET ELLE EE E EE EE EEG T gg 


CAATCCTGCTAACAATGCTGCAATCGIGCTACAACTICCTCAAGGAACAACATTGCCAAR 26744 
AGGCTICTACGCAGAAGGGAGUCAGAGGCGGCAGICAAGCCTCTTCTCGTITCCTCATCACG 1290 
IIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIlllji 
AGGCTICTACGCAGAAGGGAGUCAGAGGCGGCAGICAAGCCTCTTCTCGTTCCTCATOCARCG 28804 
TAGICGCAACAGTTCAAGAAATTCARACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 180 
רוווווווווווווווווווווורווווווווווווווווווווווווווווווווו‎ I 
TAGICGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 26864 
AATGGCTGGCAATGGCGGIGATGCTGCTCTTGCTTIGCTIGCTGCTTGACAGATTGAACCA 240 
IIIIIIIIIIIIIIIIIIIIIIIIIHITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllji 
AATGGCTGGCAATGGCGGIGATGCITGCTCTTGCTITIGCTGCTGCTTGACAGATTGAACCA 26924 
GCTIGAGAGCAAAATGICTGGTAAAGGCCAACAACAACARGGCCAAACTGTICACTARAGAAR 300 
IIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIITHIHIIIlIIlllj 
GCTIGAGAGCAAAATGICTGGTAAAGGCCAACAACAACARGGCCAAACTGICACTAAGAR 26984 
ATCTGCTGCTGAGGCTICTAAGAAGCCTCGGCAAARAACGTACTGCCACTAAAGCATACAA — 360 
ה רוווווווווווווווווווווורווווווווווווווווווווווווווווווווו‎ 

ATCTGCTGCTGAGGCTICTIAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 4 


TGIAACACAAGCTITCGGCAGACGIGGICCAGAACAAnA — 38B 


g‏ ההוההווורווווווווווורהרוהרהרהרהווווהווווווווו 
TGIAACACAAGCTITICGGCAGACGIGGICCAGAACAAA 290582‏ 


M21-53 Negative sequencing 


S/N G:648 A:1732 T:1961 C:2875 


KB.bcp 


KB 1.424 3 


C1 M21-53- 5000661971 20210121 124242 
M21-53 - 8000661971 
KB 3200 SeqStudio POP1 BDTv1.mob 
Pts 838 to 1433 Pk1 Loc:838 
Version 6.2 HiSQV Bases: 12 


Inst Model/Name 3200/seqstudio-232000842 
Jan 21,2021 12:42PM, EST 

Jan 21,2021 12:57PM, EST 

Spacing:9.88 Pts/Panelt200 

Plate Name: Plate 20210121 120038 


A TC T TT G GCCAGGAGTA GTAR GGCATGT GGIGTGT TAACAA AAA AAC RGTCGGG T GAC T CTAGC CC EC GT 1 
11 





June 14, 2021 


21 31 41 51 61 T1 


1 
j WV / Ay INN op Adal Vino! EN NA 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-54 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 


An, M LEE A2 M21-54 S000661974 20210126 081127 Inst Model/Name 3200/seqstudio-232000842 
M21-54 S000661974 Jan 26,2021 08:11AM, EST 
S/N G:35 A:41 T:38 C:52 KB 3200 SeqStudio POP1 BDTv1.mob Jan 26,2021 08:26AM, EST 
KB.bcp Pts 1884 to 4286 Pk1 Loc:825 Spacing:9.47 Pts/Panel1200 
KB 1.4.24 Cap: Version 6.2 HiSQV Bases: 242 Plate Name: Plate 20210126 064315 
CTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGC GGT GAT GC TGC TC TTCCTTTGCTGC TGCT TGACAGAT TGAACCAGC TTG 

1 11 51 81 91 

1345 


1076 


ee הוור‎ ETATE TERRENOS ENTIER CIR RN Ee are a eee eos ee eee ee en Fl 
101 111 121 131 141 151 161 171 181 191 


1345 
1076 


m q une ña slm, ul 


CAC TAA AGCATACAATGTAACACAAGCTTTCGGCAGACGTGGTCCAGA ACAAA 
211 221 231 241 251 


1076 


5 alt Pm bt 


An a A2 M21-54- S000661974 20210204 082226 Inst Model/Name 3200/seqstudio-232000842 
M21-54 - 8000661974 Feb 04,2021 08:22AM, EST 

S/N G:239 A:268 T:449 C:332 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 08:37AM, EST 
KB.bcp Pts 1285 to 4313 Pk1 Loc:845 Spacing:9.45 Pts/Panel1200 
KB 1.424 Cap: Version 6.2 HiSQV Bases: 318 Plate Name: Plate 20210204 065936 
CT TAG AAGCCTCAGCAGCAGATTTCTTAGTGACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAG ACAT TTTGCTCTCAAG CTGGT TCAATCTGT CAAG CA 

1 41 51 61 71 81 91 10} 

1450 


1160 


1 il "mm M TN 0 


GCAGCAAAGCAAG 6006 0210260 6060 07 T GC CAGCCATTCTAGCAGGAGAAGTTCCCCT ACTGCTGC CTGGAGT TGAATTTCTTAAACTGTTGCGACTA 
111 121 131 141 151 161 171 181 191 201 


1450 
1160 


— NN 7 


6616 סגג 6 626 דג‎ GAGAAG 60 01160 100 0 060 01016010 0011 01600126 AAGCCTTTTGGCAATGTTGTTCCTTGAGG AAGTTGTAGCACGAT 1 
211 221 231 241 251 261 271 281 291 


1 vti Mt eet t 
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Infotext SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00241/2021, complete 


genome 
Sequence ID: MV545471.1Length: 29840Number of Matches: 1 


Range 1: 28699 to 29096GenBankGraphics 





Score Expect Identities Gaps Strand 
736 bits[ 598) 0.0 398/398(100%) 0/398(0%) Plus/Plus 
uer l CAATCCTGCTAACAATGCTGCAATCGIGCTACAACTTICCTCAAGGAACAACATTGCCAAA — 60 


lIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIITIITIIIIIMIMIMIHIMHHHIHIHII 
objet 25899 CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACRATTGCCAAR 20758 


er 61 AGGCTICTACGCAGAAGGGAGCAGAGGCGGCAGICAAGCCTCTICITCGITCCTCATCACG 120 


IIIIIIIIIITIITIITITIIIIIIIIIITIITIITIITIITITIIIIIMIIMIIIHIHIHIII 
Sbjct Agro  AGGCTTCIACGCAGAAGGGAGCAGAGGCGGUCAGICAAGCCTCTTCTCGTTCCTCATCACG 20818 


er 121 ITAGICGCAACAGITTAAGAAATTCAACTCCAGGCAGCAGIAGGGGAACTTCTCCTGCTAG 180 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIITIIIIIIIIIIIIIIIIIIITIIIN|I 
Sbjct .28819  IAGICGCAACAGITTAAGAAATTCAACTCCAGGCAGCAGIAGGGGAACTTCICCIGCTAG 8 


Quer: 131 AATGGCTGGCAATGGCGGIGATGCTGCTCTTGCTITGCTGCTGCTTGACAGATTGAACCA 240 


IIIIIIIIIIIIITIIIIIIIIIIIITIITIITIITIITIITIIIIIIMIIMIIIIHIHIII 
סה בס‎ . 238879 AATGGCIGGCAATGGCGGIGATGCTGCTCTITGCTITGCTGCTGCTTGACAGATTGAACCA 20938 


er 241 GCTTGAGAGCAAAATGICTGGIAAAGGCCAACAAUCAACAAGGCCAARACTGICACTAAGAA 300 


IIIIIIIIIIIIIIIIIIIIIIIIITIITIITIITIIIITIIIMIMIMIMIHIIHIHIHIII 
Sbjct 25939  GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCARACTGTCACTAAGAR — 8 


nier 301 ATCTOCTGOGCTCOAGCGCTTCOTAAGAADCCTCGCOCARARACGTACTOCCACTAAACGCATACAA — 360 


IIIIIIIIIIIIIIIIIIIIIIIIITIITIITIITHITIIHIIIMIMIMIMIHIIHIHIHIII 
מ רסל‎ 25999  ATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAARACGTACTGCCACTAARAGCATACAR — 29058 


er 361 IGIAACACAAGCTTTCGGCAGACGIGGICCAGAACAAAR — 398 


IIIIIIIIIITIITIITIIIIIIIIIIITIIHIEIHIHIII 
Sbjct 25059 TGTAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAA 29096 


M21-55 Negative sequencing 


E1 M21-55- S000661977 20210121 131028 Inst Model/Name 3200/seqstudio-232000842 
M21-55 - 8000661977 Jan 21,2021 01:10PM, EST 
S/N G:64 A:155 T:554 C:237 KB 3200 SeqStudio POP1 BDTv1.mob Jan 21,2021 01:25PM, EST 
KB.bcp Pts 834 to 2315 Pk1 Loc:834 Spacing:9.62 Pts/Panel1200 
KB 1.424 Cap: Version 6.2 HiSQV Bases: 15 Plate Name: Plate 20210121 120038 
A GG GCTGCT CGAG CG AAA CGC  7GG JG TT AT GACIACCT CCC 0 CGGCAGA GG CCC G AC GC GGTCGACCAACAAT GCCTG T GAG AAACTAT AAGG GJ 

1 9 17 25 33 41 49 57 65 73 81 89 


/ ^v A A) j | 
AY VN NS 07 ON NS 4 MN AAR IVAN AAO a teh esc V VA 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-56 Positive bi-directional sequencing and BLAST with 2 single nucleotide mutations typed in red 


F1_M21-56 - S000661985 20210121 131029 Inst Model/Name 3200/seqstudio-232000842 

M21-56 - S000661985 Jan 21,2021 01:10PM, EST 

S/N G:32 A:38 T:32 C:43 KB 3200 SeqStudio POP1 BDTv1.mob Jan 21,2021 01:25PM, EST 
KB.bcp Pts 2425 to 4552 Pk1 Loc:922 Spacing:9.97 Pts/Panel1200 
KB 1424 Cap2 Version 6.2 HiSQV Bases: 186 Plate Name: Plate 20210121 120038 
CTGGCAATGGC GGTGATGCT CC TCTTECTTIGCTGCTCCTT 02026 AT TGAACCAGC TTGAG AGCAAAATGT CT GGTAAAGGC CA ACAACAACAAGGCCA 

1 10 46 55 64 73 82 91 10 


1310 


וו וי 1 


AACTGTCAC TAAGAAATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAA ACGT ACT GC CAC TAA AGCATACAATGTAACACAAGCT T CGGCAG AC 
109 118 127 136 145 154 163 172 181 190 


1310 
1048 


= Ann buen 


GT GTCCAG A CAAA 


199 208 
1048 
786 
524 
262 
0 
An Bi E B2 M21-56- 5000661985 20210204 082227 Inst Model/Name 3200/seqstudio-232000842 
M21-56 - S000661985 Feb 04,2021 08:22AM, EST 
S/N G:285 A:286 T:362 C:336 KB 3200 SeqStudio POP1 BDTv1.mob Feb 04,2021 08:37AM, EST 
KB.bcp Pts 1281 to 4312 Pk1 Loc:842 Spacing:9.44 Pts/Panel1200 
KB1.424  Cap2 Version 6.2 HiSQV Bases: 320 Plate Name: Plate 20210204 065936 
(T TAG AAGCCTCAGCAGCAGATTTCT TAGTGACAGTTTGGCCTTGTTGTTGTTGGCCTTTACCAG ACAT T TTGC TCTCAAGCTGGT TCAA TC TGT CAAG CA 
1 41 51 61 71 81 91 10| 
| 1645 
| 1316 : N " n 
GCAGCAAAGCAAGAGCAGCATCACCGCCATTGCCAGCCATTCTAGCAGG AG AAC TTCCCCTACTGCTGCCTGGAGTTGAATTTCTTAAACTGT TGC GACTA 
111 121 131 141 151 161 171 181 191 201 
| 1645 


[3316 


M idi‏ וח יחב 


CGTGATGAGGAACGAGAAGAGGCTTG2CTGCCGCCTCTGCTCCCTTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTG2GGAAGTTGTAGCAC e 
211 221 231 241 251 261 271 281 291 


= Mil th Med וו‎ ht 


TGCAGCATTGTTAGCAGGATTG 
311 321 


| 1316 
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Infotext 


SARS-CoV-2 False-Positive Test Results 


severe acute respiratory syndrome coronavirus 2 isolate 


SARS-CoV-2/human/USA/CA-QDX-2/83/2020, complete genome 
Sequence ID: MW460593.1Length: 29782Number of Matches: 1 


Score 
35 bits( 398) 
uer l 


Sbjct 23556 


uer 1 


6 רס 


1er: 121 


er: 181 


sb jct 255846 


nier 241 


sb ct 222906 
301 


Él 


Sbjct 23966 


uer: j61 


Sbjct . 29026 


Range 1: 28666 to 29063GenBankGraphics 





Expect Identities Gaps Strand 


0.0 398/398(100%) 0/398(0%) Plus/Plus 
CAATCCIGCIAACAATGCIGCAATCGIGCTACAACIICCICAAGGAACAACATTGCCAAA 60 


IlIIIIIIIIIIIIIIIIITIIIIIIIIIIITITIIIIIMIIITIIIIIITIMIMIIIIII 
CARAICCIGCIAACAATIGCIGCAAICGIGCIACARACTICCICAAGGAACAACATIGCCAAA 


AGGCTTICTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGITCCTCATCACG 


בכ====================₪₪ 
AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTICICGTICCICATCACG‏ 


TAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGSGAAGTICTCCIGCTAG 


LLEEEELELELELEE EEE EEE EEE EEE EEE EE EE EE EEE EEE 
IAGICGCAACAGITTAAGAAATITCAACTCCAGGCAGCAGIAGGGGAAGIICICCTGCTAG 


AARTGGCIGGCAATGGCGGIGATGCTGCTCIIGCTIIGCIGCTGCTIIGACAGATTIGAACCA 


! ההסהססתתתתתת- 
AATGGCIGGCAATGGCGGIGATGCTGCICTIGCTTITGCTGCIGCITGACAGATTGAACCA‏ 


GCTIGAGAGCAAAATGICIGGIAAAGGCCAACAACAACARGGCCAAACTGICACTAAGAA 


88======-====== 
GCTIGAGAGCAAAATGICIGGIAAAGGCCAACAACAACARGGCCARAACTGICACTAAGAA 


ATICIGCIGCIGAGGCIICIAAGAAGCCTCGOGGCAAAAACGIACTIGCCACTAAAGCATACAA 


התתתהשהחה 
AICIGCIGCIGAGGCIICIAAGAAGCCICGGCAAAAACGTACIGCCACTAAAGCATACAA‏ 


IGIRACACAAGCTIICGGCAGACGIGGICCAGAACAAA 388 


ההתתתתתתתשמ="= 
TGIAACACAAGCTTICGGCAGACGTGGTICCAGAACAAA 29063‏ 


M21-57 Negative sequencing 


S/N G:380 A:1173 T:2284 C:1906 


KB.bcp 


KB 1.424  Cap3 


AG 


A G AGC C 


9 


June 14, 2021 


A GCAC 


G1 M21-57- 5000661992 20210121 131030 
M21-57 - 2 
KB 3200 SeqStudio POP1 BDTv1.mob 
Pts 826 to 1311 Pk1 Loc:826 
Version 6.2 HiSQV Bases: 1 
A A TAGCGAAA AAG A CAAAA CGC CACG גג‎ MA AC ) 
17 25 33 41 49 


Inst Model/Name 3200/seqstudio-232000842 
Jan 21,2021 01:10PM, EST 

Jan 21,2021 01:25PM, EST 

Spacing:9.88 Pts/Panel1200 

Plate Name: Plate 20210121 120038 
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Infotext SARS-CoV-2 False-Positive Test Results 


M21-58 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red 





= ₪ הו‎ " vay " 








= ball b hl 
š má 


1435 
1148 


1148 


: "m "nm lie) ee 


1435 
1148 
861 
574 
287 
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Infotext SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete 
genome 

Sequence ID: MV/545477.1Length: 29868Number of Matches: 1 

Range 1: 28685 to 29082GenBankGraphics 





5core Expect Identities Gaps Strand 
736 bits(398) 0.0 398/398(100%) 0/398(0%) Plus/ Plus 
"uer: 1 CAATCCIGCTARCAATGCIGCAATCGIGCTIACAACTIICCICAAGGAACAACATTGCCAAA 60 


IIIIIIIIIIIIIIIIIIIITIIIIIITIIIHIIIIITIIIIMIIITIHITIIIIIIIlili 
Sbjct. 29685  CAATCCIGCTAACAATGCIGCAATCGIGCTACAACTICCICAAGGAACAACATTGCCAAA 28744 


uer: 61 AGGCITCTACGCAGAAGGGAGCAGAGGCGGCAGICAAGCCTCTICTCGITCCTCATCACG 120 


PIP TET EE ET PEPE EEE ELE TELE TELE TELE LEE ELLE LLL EL LLL LL 1 10111101111 
Sbjct 29745  AGGCITCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCICGITCCICATCACG 28804 


uer: 121 TAGICGCAACAGITCAAGARATTCARCTCCAGGOCAGCAGIAGGGGAATTITCICCTGCTAG 180 


וווווווווהוווווווווווווווווווווווווווווווווווווווווווווווו 
Sbjct. 29805  TAGTCGCAACAGITCAAGAAATTICAACTCCAGGCAGCAGTAGGGGAATTITCTCCTGCTAG 28864‏ 


uer 181 ARTGGCTGGCAATGGCGGIGATGCTGCTCIIGCITTGCTGCTGCTTGACAGATTGAACCA 240 


IlIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIMIIIIIIIIHIlIlIlllI 
Sbjct 4358629  AATGGCIGGCAATGGCGGIGATIGCTGCTCTIGCTITGCTGCIGCTTGACAGATTGAACCA 20924 


uer FEN GCTTGAGAGCARARTGTCTGGTAAAGGCCAACARAUAACAA(GGUCAAACTGTCACTAAGAR — 300 


IlIIIIIIIIIIIIIIIIIIIITIIIITIIIIIIHITIITIIIIMIIIIIITIIIIHIIHIlIII 
Sbjct 23925  GCIIGAGAGCARMARTGTCTGGIAAAGGCCAACAACAACARGGCCAAACTGTCACTAAGAA 28984 


Query Ul ATCIGCIGCIGAGGCIICTAAGAAGCCICGGCAAARACGIACTGCCACTAAAGCATACAA 360 


וווווווווווווווווווווווווווווווווווווווווווווווווווווווו 
4 ה Sbjct 29985  ATCTGCIGCTGAGGCITCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA‏ 


uer: 361 TGTAACACAAGCITICGGCAGACGIGGICCAGARCAAR 398 


IIIIIIIIIIIIIITIIIIIITIIIIIIIIIHIIIIII 
Sbjct .29035  TGIAACACAAGCITICGGCAGACGTGGTCCAGAACAAA 29082 


M21-59 Positive bi-directional sequencing and two BLAST reports showing a mutant with 1 single nucleotide C >T mutation co-existent with its 
wildtype parental virus 


A2 M21-59- S000661998 20210121 133812 Inst Model/Name 3200/seqstudio-232000842 
M21-59 - 8 Jan 21,2021 01:38PM, EST 
S/N G:49 A:63 T:55 C:64 KB 3200 SeqStudio POP1 BDTv1.mob Jan 21,2021 01:52PM, EST 
KB.bcp Pts 1288 to 4321 Pk1 Loc:826 Spacing:9.68 Pts/Panel1200 
KB 1.4.2.4 Cap: Version 6.2 HiSQV Bases: 311 Plate Name: Plate 20210121 120038 
GGCA GAGGC GCCAGTCAAGCCTCTTCTCCT TCCTCAT CAC 01207 C GCAACAGT TTAAG AAAT TCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 
1 11 21 31 41 51 61 71 81 91 101 


1645 


AATGGC TGGCAATGGCGGTGATGCTEC TCTTGCTTTGCTGC TGC TTGACAG ATTGAACCAGCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAA 
111 121 131 141 151 161 171 181 191 201 


1645 
1316 
987 


: Blu uu ull 


GGCCAAACTGTCACTAAGAAATCTGCTGCTGAGGCTTCTAAG AAGCCTCGGCAAAAACGTACTGCCACTA AAGCATACAATGTAACACAAGCTTTCGGC 
211 221 231 241 251 261 271 281 291 


il MU trn 


tw 


1645 
1316 


וו : 


ג ה 20 6 0 0 7667 6 060 6 ג 
311 01 


1645 
1316 
987 
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Infotext SARS-CoV-2 False-Positive Test Results 
: 1 hi ss — "T 
z MON " TR à 


A mutant of SARS-CoV-2 with one base C » T mutation in this segment of N gene co-existent with its wildtype parental 
virus in this sample is demonstrated in the magnified bi-directional sequences excised from the electropherograms presented 
above. Ihe superimposed T/C and G/A base peaks are indicated by a vertical bar. Ihe double peak was read by the computer 
as T or G, depending on the strand (or direction) of the DNA template being sequenced. 


CCARACACTTTAAGARAATTUAACTC'TrcEAATTTCTTCAACTCTTCCLCAt( 
i 1 7 181 151 
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Infotext 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-LACPHL-AF00241/2021, complete 


genome 


Sequence ID: MW545471.1Length: 29840Number of Matches: 1 
Range 1: 28699 to 29096GenBankGraphics 


Score 


736 bits(398) 
uery 1 
Sbjct .28699 
uer: 61 
Sbjct. 28753 
uery 121 
Sbjct 28819 
uer! 181 
Sbjct . 28879 
uery 241 
Sb] . 28939 
uery 301 
Sbicr . 28999 


uer: 361 


Sbjct . 29059 


Expect Identities Gaps 


0.0 398/398(100%) 


CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 


AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCACG 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIllli 
AGGCTTCTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCACG 


TAGTCGCAACAGTT TAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
TAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 


AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
AATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 


GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHII 
GCTTGAGAGCAAAATGTCTGGIAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 


ATCTGCTGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 
הההוווווווווווווווווווווווווווווווווווווווווווווווווווווווו‎ 
ATCTGCTIGCTGAGGCTTCTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 


TGTAACACAAGCTTICGGCAGACGTGGTCCAGAACAAA 398 


LLEEEEEELEEEEEEEEEEEEEE EE LEEEEEL EET ILI I 
TGTAACACAAGCTTICGGCAGACGTGGTCCAGAACAAA 29096 


M21-60 Negative sequencing 


S/N G:60 A:167 T:170 C:104 


KB.bcp 


B2 M21-60- 5000662005 20210121 133813 
M21-60 - 5 
KB 3200 SeqStudio POP1 BDTv1.mob 


KB 1.424 Cap:2 


AGA CT GC CCAGGAGAIGGGGA GiCGT GGT CCCG AACAAAACAC AA AC GTGG CCAG 


1 
1330 
1064 
798 


10 19 28 


0/398(0%) 


60 


28758] 


SARS-CoV-2 False-Positive Test Results 


Severe acute respiratory syndrome coronavirus 2 isolate 
SARS-CoV-2/human/USA/CA-QDX-3675/2021, complete genome 
Sequence ID: MW545267.1Length: 29782Number of Matches: 1 
Range 1: 28666 to 29063GenBankGraphics 


Score 


736 bits(398) 
ery 1 
Sbjct 28666 
ery 61 
Sbjct 28726 
uer 121 
Sbjct 28786 
Query 181 
Sbjct 28846 
uer 241 
Sbjct 28906 
Query 301 
Sbjct 28966 
Query 361 
Sbjct 29026 


Pts 824 to 1537 Pk1 Loc:824 
Version 6.2 HiSQV Bases: 12 


37 


zi NM j^ 
| 2 M WA ab AN AN Wan QY vie 


55 


A 
4 


Summary of single nucleotide mutations in partial SARS-CoV-2 N gene sequencing 


Expect Identities Gaps 


0.0 398/398(100%) 


CRATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA 


ה<ה===ס 
CAATCCIGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAA‏ 


AGGCTICTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCACG 


תת=תסססחססססש 
AGGCTICTACGCAGAAGGGAGCAGAGGCGGCAGTCAAGCCTCTICICGTICCTCATCACS‏ 


TAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTASGGGAACTTCICCTGCTAS 
=======-======סס=סס00,₪‎ 
TAGICGCAACAGTTICAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 


AATGGCIGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA 


ה 
AATGGCIGGCAATGGCGGTGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCA‏ 


GCTTGAGAGCAAAATGTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAAR 
ה‎ rR 
GCTIGAGAGCAAAATGT GTAAAGGCCAACAACAACAAGGCCAAACTGTCACTAAGAA 
ATCTGCIGCTGAGGCTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 
ה==ה======ס=ססשאאש.‎ 
ATCTGCIGCTGAGGCTICTAAGAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAA 


TGIAACACAAGCTITCGGCAGACGTGGICCAGAACAAA 398 
ההתתתתהההההתפם‎ 
TGIAACACAAGCTTITCGGCAGACGTGGICCAGAACAAA 29063 


0/398(0%) 


60 


28725 


120 


28785 


180 


28845 


240 


28905 


300 


28965 


360 


29025 


Inst Model/Name 3200/seqstudio-232000842 


Jan 21,2021 01:38PM, EST 

Jan 21,2021 01:52PM, EST 
Spacing:9.88 Pts/Panel1200 

Plate Name: Plate 20210121 120038 


AC GT GCA C CAG AACAAAA CAGGTCC 
64 73 


aN AMA BC YA א‎ CNA ORY etch 


All 16 positive samples showed mutations (typed in red) within a 79-base stretch of nucleic acid corresponding to positions 


28821 to 28899 of the SARS-CoV-2 Wuhan-Hu-1 GenBank reference sequence (NC_045512.2) 


71-15 


2 1-6 


M21-19 


M21—20 


M21=52 


M21-34 


MZl-3]7 


M2 l-39 


M21-39 


M21-40 


M21-51 


CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAATAAATTCAACTCCAGGCAGCAGTARACGAACTTCTCCTGCTAG 


CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 


CITCTCGTTCCTCATCACGTAGTCGCAACAGUTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAARCTTOTCGTGCTAT 


CTTCTCGTTCCTCATCACGTATTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 


CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 


CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAAGTTCTCCTGCTAG 


CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 


ATTCTCGTTCCTCATCACGTAGTUCGGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGCAGGGGAACTTCTCCTOCTA(G 


CITCTCGTTCCTCATCACGTAGTCGCAACAGTTCARGAAATTCAACTCCAGGCAGCAGTARAUGARCTTCTCCTGGTAG 


CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 


ATTCTCGITCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 
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Infotext SARS-CoV-2 False-Positive Test Results 
M21-52 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 
M21-54 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 
M21-56 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAAGTTCTCCTGCTAG 
MZ1-595 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG 
M21-59 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG 
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